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"I wish I could be sure I'm buying from a PC company 
that will provide excellent service and support - a 
company that wilt be around for me." Your wish is our command! 

Twice in 1992. Gateway was honored for outstanding service. 

PC World readers ranked Gateway number one in service and 
support. And PC readers gave Gateway the best overall 

scores in the 1992 Service and Reliability Survey. 

Just as important is our strength as a company. Warranties and 
assurances of lifetime technical support don't mean anything unless 
a company survives to honor them, which is a serious consideration 
in the shifting sands of today’s PC marketplace. 

Gateway is among the few financially robust companies in the 
industry. Our 1992 revenues exceeded SI billion and our earnings 
are among the strongest in the industry. The company is virtually 
debt-free. At a time when other companies have been forced to lay 
off employees, we added 300 people to our staff. You now have 
1.800 friends in the business. Rest assured Gateway is your oasis 
that will never leave you high and dry. We'll be here for you! 




1 wish I could find the combination of features I need in 


a portable PC - at the right price." Your wish is our command! 

No matter what you need in a portable, you'll find it in one of our 
Nomad models or in the Gateway HandBook.'" Gateway customers 
selected Nomads as the winners in 386 and 486 notebook categories 
of Computer Shopper s 1992 Best Buy Aw'ards. 

■‘There are faster laptops, there are cheaper laptops, there are color 
laptops, bill there is no better laptop... Weighing in at only 5,6 
pounds, the Nomad combines the powerful punch of a 25MH7. 
i486DX with a working battery life of more than sis hours. At long 
last, we have a laptop that can really go the distance when there's no 
power outlet in sight.” 

~ Computer Shopper, 1992 Readers' Best Buy Awards 

Tlie Gateway 2000 HandBook was recognized by Popular Science 
magazine as one of the ‘‘Best of What's New” products of 1992, also 
received BYTE magazine’s Award of Distinction. 

PC Compiitinsi describes the MandBook as "an engineering 
marvel.” PC IVM' agrees, “Gateway’s HandBook is just about as 
small as a fully functional portable can be.” 










Your Wish Is Our G 


"i; 


"I wish I could get a great PC at a great price without 
sacrificing performance and features." Your wish is our 
command! 

You'll be spellbound by Gateway's ferociously competitive 
prices on systems that are unequaled in pow'erful performance, 
impressive features and graceful integration of components. When 
readers and editors of the most popular PC magazines are asked 
which company delivers on its promises, their overwhelming 
response is Gateway 2000. 

“Gateway has gone far beyond conventional ideas of price 
and performance ... it has created new rules that other PC 
makers will have to follow if they want to remain players.” 

-PC Coiiipiniti^. 1992 MVP Awards 

’’Gatew'ay 2000 was the big 1992 Best Buy winner, 
sw'ceping not only the desktop awards as it did last year, but 
the newly expanded notebook categories as well... Altogether, 
Gateway won five Best Buy awards this year, including Best 

Overall System Vendor... It’s no surprise that Gatew'ay 
^ is consistently the people's choice when it comes to 
systems. 

-ConiiniterSboppir, 1992 Readers' Best Buy Awards 




























What Do You 
Wish 

For In A PC? 



Your wish 


is our command at 


Qateway 2000! Wc can grant you tlie three 
most universal PC wishes in the wink of an 
eye. As a fringe benefit, wc won't limit you to 
three wishes here. Most anything your heart 
desires in computers (sorry, we can't grant 
wishes for romance or riches), you can gel 
from Cateway. 

Thai's because wc built our business by 
listening to our customers' wishes and doing 
everything in our power to make their dreams 
come true. At Qateway, we believe you should 
be able to have it all: the latest technology, 
glittering performance, quality construction, 
enchanting service and the fairest prices in the 
land. All this from a financially healthy 
company that won't run dry and leave you 
stranded in the desert. 

You don't have to settle for less. With 
Qateway 2000, you can have it all. Draw up 
your wish list and give us a call. Well make 
some truly magical values materialize for you. 





Our Caravan Of Extras. 


Software Selections 

Your every software need is our 
command. With mini desktop, desktop 
and tower systems that include “choice of 
application software,” select one of the 
following applications, all latest versions; 

■ Microsoft®Excel for Windows'” 

■ Microsoft Word for Windows'” 

■ Microsoft Word and Bookshelf 92,® 
CD-ROM Edition 

■ Microsoft PowerPoint for Windows’” 

■ Microsoft Project for Windows'” 

■ The MS Entrepreneur Pack (Works,'” 
Publisher,'" Money,'” and games) 

■ Borland Paradox® or dBASE IV® 

■ The Windows Programmer Pack (MS 
Quick C.'" Visual Basic and more) 

■ Upgrade to Microsoft Office'" for $175 

Free Utilities 

Cool Tools for DOS, a diagnostic and 
utilities package, comes with all Gateway 
desktop systems and includes: 

■ QA Plus'” Irom Diagsoft'” 

■ Central Point® Anti-Virus, RAM Boost. 
Defrag and Emergency Disk 


Microsoft Windows™ 
for Workgroups 

Windows for Workgroups is ideal for 
e-mail, group scheduling and resource 
sharing, and includes an Ethernet adapter 
and software. Plus the hardware and 
software is factory-installed. You can sec 
Windows for Workgroups running on 
Gateway systems in any of over 200 
Egghead Software®stores in the 11.S. 

Stop by for a demonstration! 

■ $159 

Microsoft Windows 
Sound System™ 

This sound sytitem designed especially 
for business use lets you speak to your PC 
for hands-free operation. It even reads 
numbers back to you for proofing. You 
can also embed audio mcs.sages in all your 
Windows OLE applications. Package 
includes soundboard, microphone, headset 
and software. 

■ $149 

CD-ROM Kit 

Includes interface card and everything 
you need to add CD-ROM to your PC. 

It’s MPC-complianI and manufactured for 
us by Sony® 

■ $225 


The TelePath™ Fax/Modem 

A 14,4()0bps modem, V.32bis, with 
9.600bps fax capability. Includes WinFax 
Pro.'" Crosstalk'" for Windows, Qmodem'” 
and more. 

■ $195 

CrystalScan™15-lnch Monitor 

Non-interlaced 15-inch color monitor 
with flat, square screen - an upgrade 
option with the purchase of any Gateway 
2CKX) desktop system, 
i $100 (to upgrade fimi N-iiwh !024Nli 

Panasonic 

Color-Capable Printer 

Add color to your documents with this 
Panasonic KXP2123 24-pin dot matrix 
primer. Includes Adobe Type Manager.® 

■ Primer, $259; Color Option, $50 


Mos! Gateway periplterats are sold only 
wilh the pm base of a Gateway system 
For details on oio vomplete line of 
components, peripherals and software, 
call direct to our special add-on 
components division at 860-252-3333. 
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Qateway 2000's Magical Values 


DESKTOP Systems 


3SX-2S 


■ 25MH2 386SX Proces^sor^ 

■ 4 MB RAM 

■ 5.25" & 3.5" Diskette Drives 

■ 80MB 17ms IDE Hard Drive 

■ Windows Aeceleraled Video with 
I MB DRAM 

■ 14" Color CrystalScan^* mm 

■ Mini Deskiop Case 

■ 5 16 Bit ISA Slots 

■ lODKey Keyboard 

■ MS-DOS.* Windows™* Mouse 
i Cool Tools for DOS 

■ MS Works for Windows™ 2.0 

$1295 


4SX-S3V 


■ 33MHz 486SX Intel Processor^ 

■ SMB RAM, 64K Cache 

■ 5.25" k 3.5" Diskette Drives 
i 170MB 13ms IDE Hard EMve 

■ Local Bus [DE Interface 

■ VESA Local Bus ATI Ultra Pro 
w'ith 1MB VRAM 

i 15" Color Cr)stalScanl572FS 

■ Desktop Case (Tower Upgrade) 
fl 8 16'Bii iSA Slots, 2 with 32-BU 

VESA Local Bus 
i 124-Key Any Key Keyboard 

■ MS-DOS, Windows k Mouse 

■ Cool Tools for DOS 

■ Choice of Application Software 

$2195 

PORTABLE SYSTEMS , 


4SX’25 


■ 25MHz 486SX Intel Processor’^ 

■ 4MB RAM 

■ 5.25" & 3.5" Diskette Drives 

■ nOMfl 13ms IDE Hard Drive 

■ Local Bus IDE Interface 

■ Windows Accelerated Video with 
I MB DRAM 

■ 14" Color CrysialScan 1024NI 

■ Mini Desktop Case 

■ 5 16-Bit iSA Slots 

■ 101-Key Keyboard 

■ MS-DOS, Windows & Mouse 

■ Cool Tools for DOS 

■ MS Works for Windows 2,0 

$1495 


4DX-33V 


■ 33MHz 486DX Intel Processor^ 

■ 8MB RAM. 64K Cache 

■ 5.25" & 3.5" Diskette Drives 
i 250MB 13Tns IDE Hard Drive 

■ Local Bus IDE Interface 

■ VESA Local Bus ATI Ultra Pro 
with I MB VRAM 

■ 15" Color CrystalScan I572F5 

■ Desktop Case (Tower Upgrade) 

■ 8 16-Bit ISA Slots, 2 with 32-Bit 
VESA Local Bus 

■ 124-Key AnyKey Keyboard 

■ MS-DOS. Windows & Mouse 

■ Cool Tools for DOS 

■ Choice of Application Software 

$2495 


4SX-33 


■ 33MHz 486SX Intel Processor^ 

■ 4MB RAM, 64K Cache 

■ 5.25" & 3.5" Diskette Drives 
i 170MSt3nis IDE Hard Drive 

■ Local Bus IDE Interface 

■ Windows Accelerated Video with 
1MB DRAM 

■ 14" Color CrystalScan 1024NI 

■ Mini Desktop Case 

■ 516-BiilSASloLs 

■ 101-Key Keyboard 

■ MS-DOS, Windows & Mouse 

■ Cool Tools for DOS 

■ Choice of Application Software 

$1695 


4DX2-66V 


i 66MHz 486DX2 Intel Processor^ 

■ 8MB RAM, 64K Cache 

■ 5.25" & 3.5" Diskette Drives 

■ 340MB 13ms IDE Hard Drive 

■ Local Bus IDE Interface 

■ VESA Local Bus ATI Ultra Pro 
mih 1MB VRAM 

■ 15" Color CrystalScan 1572FS 

■ Desktop Case (Tower Upgrade) 

■ 8 16-Bit ISA Slots, 2 with 32-Bit 
VESA Local Bus 

■ i 24-Key AnyKey Keyboard 

■ MS-DOS, Windows k Mouse 

■ Cool Tools for DOS 

■ Choice of Application Software 

$2995 


4DX-33 


i 33MHz 486DX Intel Processor* 

■ 4MB RAM, 64K Cache 

■ 5.25" & 35" Diskette Drives 

■ 250MB 13ms IDE Hard Drive 
i Local Bus IDE Interface 

■ W indows Accelerated Video with 
IMB DRAM 

■ 14" Color CrystalScan 1024NI 

■ Mini Desktop Case 

■ 5 16-Bil ISA Slots 

■ 124-Key AnyKev™ Keyboa' 

■ MS-DOS, Windows & Mot' 

■ Cool Tools for DOS 

■ Choice of Application Software 

$1995 


4DX2-66E 


■ 66MHz 486DX2 Intel Processor* 

■ SMB RAM, 256K Cache 

1 5.25" & 3.5" Diskette Drives 

■ 500MB 11ms SCSI Hard Drive 

■ 32-Bii EISA SCSI Controller 

■ Windows Accelerated Video with 
1MB DRAM 

■ 14" Color CrystalScan 1024NI 

■ Tower Case 

■ S32-Bk EISA Slots 

■ 124-Key AnyKey Keyboard 

■ MS-DOS, Windows & Mouse 

■ Cool Tools for DOS 

■ Choice of Application Softw are 

$3795 


HAiWBOOK' 


I 286-Class Performance 
I 1MB RAM Upgradeable to 3MB 
I 40MB Hard Drive 
I Back lit 7.6" CGA Screen 
I Size 5,9" X 9.75" .x L4",2.75 Lbs. 

I 4,5-Hr. NiMH Battery & AC Pack 
I Alkaline Battery Pack 
I 1 Parallel/1 Serial Port 
I 78-Key Keyboard 
IMS-DOS5.0,LapLink"XL, MS 
Works'^ for DOS, Central Point^' 
Desktop k Serial Dcmmload Cable 


I Carrying Case 

$1295 


NOMAD 425SXL 


( 25MHz 486SXL Intel Processor’^ 

I 4MB RAM 
I 3,5" Diskette Drive 
I 80MB IDE Hard Drive 
I Backlit 10" VGA Screen, 64 Grays 
I Simultaneous Video with 256K 
I Size8.5" X I ]" x 1.8", 5,6Lbs. 

I 6-Hr, NiCad Battery & AC Pack 
I I Parallel/1 Serial Pori 
I 79-Kcy Keyboard & FieldMousd'" 

I MS-DOS 5.0 and Windows 3.1 
I MS Works for Window s 2,0 


$1995 



NOMAD 425DXL 


25MHz 486DXL Intel Pnicessor* 
4MB RAM 
35" Diskette Drive 
120MB IDE Hard Drive 
Backlit 10" VGA Screen, 64 Grays 
Simullaneous Video with IMB 
Size 8.5" xlT'x 1.8", 5.6 Lbs. 
6-Hr. NiCad Battery & AC Pack 
i Parallel/1 Serial Port 
79-Key Keyboard k FieldMouse 
MS-DOS ID and Windows 3.1 
MS Works for Windows 2.0 


$2695 


GME\m2O00 



0 


MKJ^DSOFT* 

WINDCMS,. 
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610 Gateway Drive • P.O.Box 2000 • Nonh Siou* City, SD 57049-2000.605-232-2000 * Fax 605-232-2023 

Sales Hours: 7am-10pm Weekdays, 9am-4pm Saturdays (CT) 

GateVk'oy 2090, /ftc. AnvAVv. and Ti:kf*aih iire iraiinmrkj; ofGttteti'ay Inc. Thf htfi inside a trademark and fntet is a rej^istcred irodemirk oj imei Corpor^ion. 

AH odter bronds and product mmes ar-i {rademorh or rtiitiMred tradetnarks of their mpective aomponk's. Pnees and oonfi^tiratmi or^ subjects change withou! ttoiice. Prices do m incme shipping. 








































So PowerM 
ItCao’tBeA^ 


SunSoft 


k Sw Mlnuii^iPi, Ik teKtii 


Transform Your PC With The 
INTERACTIVE UNIX System. 

Unleash the 32-bit power in your PC witli 
the INTERACTIVE" UNK" System from 
SunSoft. Charge through applications at 
record speeds. Use real-world multitasking 
and networking. Get on the path to a 
distributed computing future. > - 

Just Say No To SCO. 

Why? The INTERACTI^ UNIX System is easy to use, simple to 
administer, all at a great price. 

Open Systems Today* says the LNTERACn\^ UNIX ''system 
management..ds easier to use and more compreheiisive'’ than SCO™ 
and 'Ts simply a masterpieoe of good design!' 

Looking Glass Professional™ desktop manager makes the 
INTERACTI\^ UNIX System easy enougli for novices, yet powerful 
enou^ for experienced UNIX users. And the award winning Easy 
Windows makes setting up graphic environments infinitely simpler. 
You can't afford mt to take advantage of the already low cost of 
tlie INTERACTIVE UNIX System. 

And SCO UNIX/XENIX* users can save an 
additional 50% by switching to the 
INT'ERACTIVE UNIX System today. 

That's something to say yes to. 


INTERACTIVE” UNIX' 



Everything You like About 
Your PC-And A Lot More. 

INTERACTIVE UNIX System V/386 Release 3.2 

supports hundreds of the most popular fntel- 
based platforms and peripherals. So getting 
started is fast, easy, and cost-effective. 

Thousands of UNIX and XENIX applica¬ 
tions are at your command. And our VP/ix 
package runs virtually ail DOS software. 

You get IjOtus" WordPerfect* and Oracle! You get SCO applications. 

You gel it all. 

See what Develops. 

The INTERACTIVE UNIX System is the environment of choice for 80X86 
application development You get access to a full range of dev^elopment 
tools including compilers, debuggers and Libraries. And for graphical 
applications, the XI1 INTERACTIVE enviromnent is a revelation. 

Partner With Power. 

The INTERACTIVE UNIX System is a powerful business partner for 
companies who know something about power. Companies like BiVtW, 
Goodyear, Leica, and Dunlop to name a few. That power can be yours, 
loo. All from SunSoft, the leading supplier of 32-bit UNDC system 
software. 

Call today and save 50% on UNIX power that's so cost-effective, 
it canT be anything but a PC. 1-800-227-9227- 



SunSoft 

A Sun MiErrosystems, Inc. Business 


"Isiiuetoi A|n11 ij, 1992 ^l?92Stin MJcniiysteras, Inc SLin.Sim MJcro^riteraii theSiin ditSuniaEt LD| 50 .Vr/n 3 iid Easy Virdmraare Eradera^^ nr [^stieredliadffliiartarfSLiaHicin^ist^ Inc. T^^reRA£^^VE^ alraikfiiahi'Df 

tNTEBAlJPffi SyflEBjs Coiparatlnrii. b a j^gfeftmlttndcrraifk of UNIX Sjaicm Ldwratwie, Inc. Glass Professional Is a Eradanark of YoJx Software, Ttic. All other tradanarte and reglstemt Ifadfintarks m the proptstla of llieir M^sectlve 
htiktefS. .The profodlkLnaj dNXH.TTit b ^ilaldeto SCO UriCDXlINtX iisets aiid hs subfedt to certain resirictlansL Gont^ SuciiofL for terms and conditions d protnotkin. SunSoft Torres the rl^t to stop the promalkin al any time. SunSoft can he readied 
d:2550Goft:l3,Ai.iiniie; Mouotstln View, rA94O43..'01'Ol 460-^26,7. B-2/93 
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32 MICROBYTES 

HP, DEC, and Sun unveil new high- 
powered workstations. 

41 REPO RT FROM LAS VEGAS 

Comdex: Bigger Than Ever 
by Rich Malloy 

Picking the best products at the show 
was even harder than usual. 

47 REPORT FROM ITALY 
Computers Italian Style 

by Andy Redfem 

TTie Italians love siylish computeis 
but crave innovation from abroad. 

52 FIRST IMPRESSIONS 

Lotus Improv for Windows 
by Kmneth M, Sheldm 
A radical application comes 
to Windows, 

54 FoxPrn 2,5, the c ross-p I at form 

strategy begins to pay off 


VideoSpigot for Windows, 
SuperMatch's video-capture board 


Falcon030, Atari’s PC with a DSP 



QMS 1725 
Print System, 
the latest 
17-ppm 
screamer 


Freelance Graphics for Windows 2,0, 
prepare presentations painlessly 


TyIN 2000, a packed adapter card 


WordPerfect 5,2 for Windows, 
an impressive upgrade 

72 WHAT’S NEW 

Tektronix offers printers for 
workgroups, SunConnect extends 
LANs to global networks, and more. 


116 Start the Presses by Jon Udell 

CD-ROM publishing comes to the desktop. 

AFFORDABLE CD-R DRIVES by Jon Udell and Howard EghwMein 

BUYING A CD-ROM DRIVE by Tom Haipiiil 

THE NEW BREED OK CD PLAYERS 
/;v Ed Perratore 

OPTICAL FI.AVORS by Andy Reinhardt 

139 Ls ITV Here to Stay? by Cary Ltt 

Interactive TV’s survival and prosperity p> 
are in question. 



STATE OF THE ART 


146 


159 

169 


177 


WIRELESS 

COMMUNICATIONS 

Overview: 

Wireless Mobile 
Communications 
by John P. Metio Jn 
and Peter Wdy/i^r 
The ability to 
communicate anytime, 
from anywhere, is 
almost here. 

Stretching the Ether 

by Peter Wayne r 
Technology expands the 
wireless spectrum. 

Comm un Icatio ns 
Get Personal 
by Bob Ryan 
AT&T's Hobbit powers 
a new generation of 
personal communications 
devices. 

Resource Guide: 
Plugging into Wireless 
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REVIEWS 


OPINIONS 


178 SOLUTIONS FOCUS 97 

Network Fax on Tap 

by Raymond GA CSid, Steve AptkL and Sian Wszoki 

The BYTE Lab peers into 11 fax servers for PC, Mac, and Unix networks. 

198 New Tricks for Slow Macs > 

by Rick Grehan 
The BYTE Lab tests 17 Mac 
accelerator boards, 

205 The Second Premiere 

by Tom Yager 
Premie re 2,0 for the Mac 
offers QuickTime movie 
editiug at its best. 

207 A BASIC Breakthrough 

by Tom Yager 

Visual Basic for DOS makes 
powerful programs easy to write. 

209 Forging a Business Tool: Three Fax Software Packages for Windows 

by Stan Miastkowski 

three nexi-getieration fax software packages bring new abilities to 
communications. 

213 Complete Communications for Small Businesses 

by Stanford Diehl 

A new fax and voice-mail card from Prometheus takes on the upgraded 
Complete Communicator, 

215 Stacking Up TCP/IP for Window's 
by Barry Nance 

Linking Windows clients with Unix hosts via TCP/IP stacks from Beame 
& Whiteside, Frontier Technologies, and NetManage. 



USER^S COLUMN 
LAN Wars 

by Jerry Poumelle 
Windows for Workgroups 
battles LANtastic for domination 
at Chaos Manor. 

BOOK AND CD-ROM 
REVIEWS 

Again the Swinging Gates 

by Hugh Kenner, Dick Pountain, 
Jon Udeik and R^iymond GA Cote 
Another look at Microsoft’s leader, 
a controversial Windows book, how 
to program in Oberon, and more. 

STOP BIT 
Software Gluttony 

by Andy Nicholson 
It's time for programmers to 
rein in today's bloated, resource- 
hogging applications. 



219 Correspondence That Looks Good Globally 

by Birrell Walsh 

Multi-Lingual Scholar, a word processor for the global market. 


12 EDITORIAL 

CD-ROM: Now Is the Time 

by Dennis Alien 


221 Reviewer’s Notebook: Retooling a Classic 

by Tom Thompson 

The BYTE Lab updates its Macintosh benchmarks. 


HANDS ON 


20 LETTERS 

Operating-system trends, 
OS/2 at a crossroads, digital 
photography, the ultimate 
workstation, and other issues. 


225 UNDER THE HOOD 

The Mac Goes to the Movies 

by Andrew W. Davis 
and Joe Burke 
A detailed look at Apple's 
QuickTime architecture. 

231 SOME ASSEMBLY 
REQUIRED 
Handling Input Events 
Using C-H- 

hy Randall A. Nagy 
Use the Event class to 
handle keyboard and mouse 
input across platforms. 


235 SOFTWARE CORNER 

A Small Browser 
with Everything 

by Barry Nance, Tom Thompson, 
and Ben Smith 
A powerful DOS browser, 
a faster Finder, and Perl-based 
recursive grep. 

237 BEYOND DOS 
A New OS/2 

by Mark J. Minasi 
IBM's ServicePak and the 
Professional Developer's Kit 
CD-ROM are dissected. 


READER SERVICE 

2S4 Editorial Index by Company 

2S0 Alphabetical Index to Advertisers 

282 Index to Advertisers by Product Category 

Direct Link Cards: 176A, 180A 

243 BUYER'S GUIDE 

Moil Order 

KojdwarE/SDfiwarc Showcase 
Buyer’s Mart 

PROGRAM USTINQS 

From BIX: Join “Ustings/frombyte93" and 
select the appropriate subarea (i,e., “feb93"). 
From the UUNET: ftp to flp.uiLnet, log on as 
''anonymous," and enter your user ID as your 
password. Type "'cd/pubILahed/bytE” and type 
"DIR.” Files appear in subdirectories arranged 
by mauth. 


239 ASK BYTE 

Adobe Type Manager conflicts, 
the Next as document 
manager, and more. 
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From the BYTE BBS at 1200-9600 bps: Dial 
(603) 924-9820 and Fallow Lhe mstructions al 
the prompt. 
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The First Optical Hard Dr»ve 


"It has a 19-milli5etond access 
time and outperformed every 
other device we tested here . .! 


thefMO-650 delivers 
unparalleled perfoiinohce. .« 

John Quoin 

FC Magazine 


Stanley Wszola 
Byte 


TYPE- 3.5" Optical 

Capacity: f 28 MB 

SIZE: 6.9" (H> X 2.7" fWJ X 8.3" (D) 

WEIGHT: 4.1 1 LBS 

MOUNTiNG: VERTICAL OR HORIZONTAL 


First you bought a 40MB hard Introducing the first line of optical drives that are lightning 
drive, then an BOMB, stepped up to a 1SOMB, made the fast and have unlimited capacity. The PMO-130™ and 
move to a 300MB, and took out a loan to buy a 600MB. It PMO-650"' are the world's fostest optical drives with 
never ends - until today. performance thot rockets past most magnetic hard drives. 



OPTICAL VS. 

HARD 

DISK 

1 Drivo 

[ Tosied 

l^iirKtcle 

PttG-650'- 

Seogale*' 

ST4766N630Me 

Fujitsu 

M2266SA 1.2GB 

MiGKlor^ 1 

XT-B7605H 670118 

EUmED TIMi: m ^ECaHOS 

Xcopy 20MB Tree Id { 
(^ied DrIVB 

135.3 

1 

210.6 1 

165.S 

1 178.9 

Xropy 50UB Tree to 
Opiital Orivfl 

379J 

496.B 1 

375.1 

428J 

1_! 

MATOHAL SfHlWACE TESmS Inc. 



OPTICAL 

VS. OPTICAL 

Drrva | 

Pinnae^ 

Sony' 

Muxoflbt 

Bewlsif-Fotkardl 

Rknh 1 

Tested 

PM0-6S0™ 

SMD-E5GZ 

Tahhi"' II 

Corsdt" 1 

ROSOSIE I 

EiAPSED TIME JN SECONDS 

Xcopy 20MB Tree IQ | 
OpOcol Drive . 

135.3 

506.5 1 

440,6 

198.1 

477.5 

“XcrW^nWBTrwlD ' 
Optied Omv > 

379.5 

1241.2 

1047.9 

492.7 I 

1134.8 

N ATI DHAL SOrTWADI: TtCTIHe lAKORATORtES. 


linoibnHfk (kners: 131, PMOiSO, OHQ, Cl|filS(DE Mini Drive, deiiI Plimude Mkro ere TnttlHnorks of Piimade Went, Inr. ©1992. Trndemarla nnil regtHird rnnki. to rnpeettve omer l Ail lest reults jxrWiTKil ^ NSR Held pr^ Kiquimi Ff phi dertlier iimny I Dl/92. 
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Drive you ll Need 


'TIib PMD''650 ii the first 
rewritable optical drive 
we've ever tested that can get 
out and run neck and 
neck with hard disks" 


PCWeek 


Rex Farrance 
PC World 


Type: 5.25' Optical 
CAPACITY: 650/600 MB 
SIZE: 7.3'MH) X 3.6' (W) X 10.0" (D) 
WEIGHT: 7.4 LBS 

MOUNTING: VERTICAL OR HORIZONTAL 


Optical technology has many advantages- making Pinnacle the leader in performance and innovotion. 
removability, reliability, infinite storage capacity, and a lower There is no higher source in the industry. The PM0-130™and 
cost per megabyte over magnetic media. The PMO" series are PM0-650""are the Twin Peeks. Plug-n-play for PC and 
bosed on Pinnacle's own OH O'” (Optical Hard Drive) technolagy, compatibles, PS/2, MAC, SUN, HP, DEC, and Silicon Graphics. 
COST PER MEGABYTE cQAAPARisoM It's more than a hard drive - It's optical! 


(800) 553-7070 


Pinnacle /miCRO 


dOST 

PER /WEGABYTE COMPARISOPsI 

Drive iyi^ 

J_Relail Price_| 

; 21^ 

S Disks 1 

i lODisks 1 

5D Disks 

PMQ-ASO 

1 Optical Drive 

1 (1 Disk) 

S4,39d ! 

i ■■ 

1 $4,S» 

S5,T90 1 

; 2i,1BS 

i 

S14,H5 

1 Magnetic 

Hard I>h/e 
(650 MR) 

S 3,594 

l ! 

1 

r SV93 ' 

1 S 16,390 

' i 

S32,3a5 i 

j 

I 

i 
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BYTE Topic Index 

This index helps you find articles that contain information on each of the iisted topics. (The topic list changes each month.) 
Combined with the table of contents (page 4) and the Edftohal index by Company (page 284), 
you can identify articles by type, subject, title, author, or product discussed. 


ACCELERATOR BOARDS 198 

ADD-INS 54 

AT&T HOBBIT 169 

BASIC 207 

BUSINESS 213 

C++ 231 

CD-ROM 116 

CHIPS 32,16? 

COMMUNICATIONS 146, 159, 
169,177,178,209 

DBMS 54 

DESKTOP 72 


DEVELOPMENT 207 

FAXiS/MODEMS 178,209, 
213 

GUfS 207 

INTERACTIVE TV 139 
ITALY 47 

MACINTOSH 198,205,225 

MOBILE COMPUTING 146 

MULTIMEDIA 205,225 

NETWORKS 54,97,215,222, 
239 

OS/2 237 
PERIPHERALS 72 


PHOTOGRAPHY 20 
PORTABLE 146 

PRESENTATION GRAPHICS 205 
PRINTERS 54 

PROGRAMMING 231,237,239, 
286 

QUICKTIME 225 
SERVERS 178 
SHAREWARE 235 
SPREADSHEETS 52 
SYSTEMS 41,54 
TCP 215 
TEXT 219 


TRANSLATION 219 
UNIX 239 
UTILIHES 235 
VIDEO 198 
VIRUSES 97 
VOICE 213 

WINDOWS 52, 54,97,209, 215, 
222 

WIRELESS 146,159,177 
WORD PROCESSING 54,219 
WORKSTATIONS 20,32 
XBASE 54 


GREAT THINGS COME IN SMALL PACKAGES 


This powerful print server 
can tackle your biggest 
network printing problems 

■ Connects any parallel printer directly 
to your Ethernet LAN 

■ Fully Novell Netware 286 and 386 1 

compatible ] 

■ Can attach to 8 file servers simultaneously | 

■ Fast and easy to install 

■ Combines high-speed printing and 
exceptional printer control 

■ Supports encrypted passwords, 
forms, notify, cancel, and others 

■ Full one-year warranty and unlimited or twisted-pair 

free technical support 


Ethernet port 
avaiEablein thin 



Status LED 


Serial port can be 
input or output 


Parallel port 
plugs directly 
into any printer 


Press switch 
to print status 


■ Made in the U.S-A. 


Power jack 


Make the Rose Connection ELECTRONICS 

10850 Wilcrest Drive - Houston, Texas 77099 •Phone(713) 933-7673 > Fax (713} 933-0044 1 - 800 - 333-9343 
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1 4" IN 1 ggn. 1 5" in 1 gg i. i v in i ggs. 

MAG Innovision winK the Editors' Choice year 
after year after year, making qs truly the growing monitor com¬ 
pany of the nineties, the latest addition to our family ol 
winners is the sensational MXi7F, whose "sharp Image and com¬ 
petitive price make it a compelting choice" So do the MXl7E's 
advanced features. We’ve combined the latest flat square rube 
technology with Tovar Shadow Mask for distortion-free images 
and 30 % more brightness. Dynamic focus circuitry keeps the 
whole screen razor-sharp. And non-interlaced resolution— up to 
1280 y^ 1024 ^— assures the best picture xxjssibLc. All in all, this microprocessor-based, digital¬ 
ly controlled display is perfect for Windows’* Find out more. Contact us at 1-800-827-3993, or 
4392 Corporate Center Drive, Los Alamitos, CA 9P72G, Tel: 714-827-3998. Fax: 714-827-5522. 


® J'iJ'32, MrtC IruStft'hiUH. A// ■■nnwm^ MJiC fti 

MAG ii d ffademtk Cwp, Aii M#W omJ 

mmi drt tr ■f /’thtir mfimitPi 
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Compudyne . Latest Technology. Highest 


4860X133 
Laptop Issue^ 
September 1992 


ompiulyne is the PC manufacturing and direct marketing arm of 
CompUSA^f the Computer SuperStore (I^ASDAQ symbol: CCSA )— 
inventors of big volume, deep discounting PC retailing, and the largest chain 
of computer super stores in the country. Compudyne manufactures top quality, 
fully-supported computers as available from only the largest PC manufacturers 
at prices typically found only at garage shop clone houses. 

Residt? We*re already one of the largest direct PC companies 
in the country and guarantee that our prices are 
the lowest of any currently advertised. 



We are tO note- 
bookn tvhat 
Griaelda of 
Sky land teas to 
Pomeranians; 
the lightest. 





Feast your eyes on "one of the best note¬ 
book values around" (Mobile Office 
7/92), snugly packed into a slim, trim, 

5.5 lb package (including battery). 

All include these nifty features: 

•h"x8.5"xi.6" 

(yes, only 1.6” thick!) 

• Full 10", 64 grayscale brilliant VGA screen 

■MAH, 


• Internal 31/2" 1,44 MB floppy drive 

• Built-in trackball saves 
carrying a mouse 

• MS/DOS 5.0 and 
Microsoft® Windows 3.1 
installed ready to run 

• Lotus® Organizer Personal 
Information Manager' 

• External SVGA monitor and 


• Expansion Station 

• User-installable FAX modem 
and other options 

• Full keyboard—dedicated 
'page up/down', 'home* 
and 'end* keys 

•Built-in serial (2) and 
parallel (1) ports 

• FCC Class B certification 




keyboard support 

“T/ie Cornpiulyne SUmISote 4DXI33.., (uses) a marvelous 
design that wraps a 33 MHz 486DX in a package just 
over 6 pounds. (This was one) of our favorites.** 
December 1992 


POComputing 


486DXJ33 

“Honorable mention** 
August 1992 


DIAL 
TO SAVE 
DOLLARS 


Notebook 

CPU 

RAMiMBsl 


Battery Life <Hrs) 

Price 

386SXiy25 

386SXL-25MI{z 

2 STANDARD, 

80 

354 

>1,499 


OPTIONAL SOSSTSX 

4&60PTI0NS 



$S6/mo* 

386SL/25 

INTE80386SL-25MH2. 

64 K CPU CACHE 

ADVANCED SL POWER M8MT. 

AS ABOVE 

80 

as* 

>1,499 

SS6/rao* 

486SX/33 

INTEL 80486SX-33 MHZ. 

4 STANDARD. 

80 

23* 

>1,999 

$74/im* 


BUILT-IN 8K CPU CACHE 

8 & 20 OPTIONS 



488DX/33 

INTEL 80486DX-33 MHZ. 

BUILT-IN 8X CPU CACHE 

AS ABOVE 

IX 

23* 

>2,499 

S93/mo‘ 



ORDERING 

► 1-800-932-C0MP (2667) 

^ International callers dial: 

1-214-702-0055 

► 24 hour fax: 1-214-702-0300 

► Corporate credit and volume terms 
available. 


HOURS OF OPERATION 

► 7am-10pm (CST) Mon.-Fri. and 
9am-5pm(CST) Sat. 

WARRANTIES 

^ 30-day, no questions asked, 
return policy.V 

► 1 year limited warranty. 


SERVICE & SUPPORT 

► Toll-free technical support 

► On-site service for desktopst and 
overnight replacement for portables. 

► Next-day shipping for most systems. 


1-800-932-coMP (2667) 


tWithin 100 miles of any Dow Jones Service Center "Does not include Windows 3.1 or mouse. V Must be returned 'as new' in original package. 
Reprinted from *PC COMPUTING' December 1992 page 78. Copyright (S>1992 Ziff Communkations Con^any. 




































Quality, lowest Prices. Guaranteed. 






Order one of our pre-configured sys¬ 
tems or custom-configure your own, 
choosing from a myriad of options. 
All systems include... 

• Microsoft® Windows 3.1 
and MS/DOS 5.0 

• Microsoft compatible 
serial mouse 

• 200 watt power supply 

• 101 AT-style keyboards 

• FCC Class B certification 



MICROSOFT® 

WlNDOMSru 

REAWTORllN 


' Built in serial (2), parallel (t) and 
game (1) ports 
•Artisoft’s LANtastic® LAN 
• 8 I/O board slots 
•U/L listing 


Cet Horizontal..• 



for quick easy upgrades. They support 
3 externally accessible 5.25" drive 
bays and 2 internal 3.5” units. 



Get Vertical... 


LANmoc 
aialiystaim' 

Our standard desktop systems feature 
aesthetic yet rugged plastic-over-steel 
construction with "one screw"assembly 



Now Featuring VESA Local Bus Supbort! 


For those who prefer the aesthetics 
and footprint of a desktop tower or 
need the added drive capacity for file 
server applications, our mini tower 
offers an astonishing 6 drive capacity; 
4 external plus 1 internal 5.25" and 
I Internal 3.5" unit in a mere 8"x 16" 
desktop footprint for only $100 more. 

Options,Options,Options... 

• Displays: Mono or color VGA; 1024 
and 1280 interlaced or non-inter¬ 
laced; 14" to 20" 

• Hard Drives: 40; 80; 105; 120; 211; 483; 
680 MBs or 1.2GBS 

• Internal CD-ROM (Incl. Groliers 
Encyclopedia. Toolworks, Reference 
Library and PC-SIG) 

• Internal FAX/Modem: 9600 bps 
send/receive fax; 2400 bps modem; 
incl. WinFax and Quicklink Software. 

• And many more! 


//you can find a 
PC that meets or 
exceeds our equiv¬ 
alent specification^ 
but is shipping at a 
lower advertised 
price, we 'll match 
the price. 





4868X125 
Best Buy, 
December 1992 


Desktop 

CPU 

RAM IMBsl 

HD IMBsl 

FLOPPY 

VIDEOBOARD/ 

MOMTOR 

Price 1 

388DX/33 

INTEL 80386OX-33 MHz 

2 STANDARD, 32 MAX 

40 

UOR 

1.44 

16 BIT SVGA CARD/ 

14* 640X480 VGA COLOR MONITOR 

>899 

S33/im' 

«)8SX/25 

INTEL 8048BSX-25 MHz 

WITH BUILT-IN UK CPU CACHE 

2 STANDARD, 32 MAX 

80 

AS 

ABOVE 

16 BIT SVGA CARD/ 

ir 800 X600 VGA COLOR MONITOR 

>999 

t37/Bw’ 

486SX/33 

INTEL 80486SX-33 MHz 

WITH BUILT-IN 8X CPU CACHE 

4 STANDARD, 32 MAX 

120 

AS 

ABOVE 

16 BIT SVGA CARD/ 

14* 1024 X768 SVGA COLOR MONITOR 

>1199 / 

t44/m' 

486DX/33 

CACHE 

INTEL 80486DX-33 MHz 

I28K CPU CACHE 

4 STANDARD, 32 MAX 

120 

1.2 & 

1.44 

16 BIT SVGA CARD TRUE COLOR WINDOWS 
ACCELERATOR CARO W/1 MB RAM/ 

14* 1024 X 768 SVGA NON-INTERLACED 

COLOR MONITOR 

>1599 

tSVmo* 

486DX/50 

CACHE 

INTa804860X-50MHz 

128K CPU CACHE 

4 STANDARD, 32 MAX 

200 

AS 

ABOVE 

AS ABOVE 

>1999 ' 

S74/m)‘ 

M80X2/66 

CACHE 

INTEL 804860X2-^ MHz. 

128K CPU CACHE. 

NEW DOUBLE CLOCK CPU 

8 STANDARD, 32 MAX 

340 

AS 

ABOVE 

AS ABOVE 

>2399 

SKifiio' 1 



4868X125 

'^Honorable mention** 
October 13, 1992 


COMPUDVNE 


THE LOWEST OF THE LOW PRICES. GUARANTEED. 

Pr-res and spf?ci'icn*-nm stihTect tq change without "oticg Ccmpudyng QirBCt. 15151 A Sur.iypr, AAiison TX 75244. 


BTE 0231 



ntel^ 386 & 466 & the Intel Inside logo are trademarks of Intel Corp. Trademarks belong to their registered owners, ‘leasing arranged through Leasing Group. Inc payments based on 36 month open-end rate. 
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EDITORIAL 



DENNIS 

ALLEN 


CD-ROM: 
Now Is THE Time 


With new CD-ROM 
recorders, you can 
deliver your information 
on a silver platter 


I f you don't have a CD-ROM drive, buy one. For 
that matter, you ought to buy a CD-ROM drive for 
every perHonal computer in your organization, be¬ 
cause something big is happening. The ability to 
create your own CD-ROMs on the desktop is every 
bit as revolutionary as was the Gutenberg press. 

Until now, electronic publishing has been the domain 
of large organizations that had the dedicated staff to place 
information onto electronic 
media. Giant publishing hous¬ 
es have functioned like ancient 
monasteries, where countless 
scribes painstakingly penned 
information onto parchment. 
No one else had the where¬ 
withal to do it. 

Since the debut of CD- 
ROM, many folks have viewed electronic publishing 
with a jaundiced eye—a CD-ROM would be great, if 
only 1 could gel my information on it. Now you can, with 
the arrival of CD-ROM recorders that sell for less than 
$8000. In other words, for about the price of an office 
photocopier, you can have a machine that produces CD- 
ROMs containing thousands of pages of information. 

Think of the reference and archive documents you 
could place at the fingertips of the people in your orga- 
niziition. Belter still, think of the library of CD-ROMs that 
could contain documents particular to your field and your 
company. Now tliink of that library sitting on everyone’s 
desk for quick and easy access. If you have remote offices, 
you can send them weekly updates of your structured 
databases on CD-ROM. Moreover, people who work in 
the fteld could use that CD-ROM on their portable com¬ 
puters. 

We’re not talking infoglut, either. Til bet you can’t 
find an attorney who wouldn’t like to have a searchable 
CD-ROM containing all the briefs ever filed by his or 
her firm. Neither could you find a single, solitary ac¬ 
countant or finance wizard who wouldn’t want a com¬ 
pany’s budgets and expense details on a single CD-ROM, 
You probably know programmers who would give up 
their subscription to the Microsoft System^' Journal for a 
CD-ROM that had every object and program module 
ever written by their company’s development staff. 

There are as many possibilities as there are megabytes 
of information. Until now, though, storing that informa¬ 
tion on a network has been costly, using exotic and ex¬ 
pensive jukebox optical systems. Even if you provide 
the information on the network, remote offices often 


can’t get to that information. 

Also consider the issue of dynamic information versus 
static. Not all information needs to be updated, and such 
static information shouldn’t take up expensive writable 
media space. As for ’live” information, not everyone 
needs update privileges. For these cases, it makes sense 
to publish on CD-ROM. 

The only problem has been that CD-ROM mastering 
and duplicating costs have been high, especially if you 
needed only a few copies. Even then, there was no way to 
build a prototype CD-ROM with your information just to 
see how usable it might really be. 

The advent of CD-ROM recorders for less than $8000 
presents wonderfully new opportunities. For such a rea¬ 
sonable amount, and about $40 for the medium (a price 
that should drop rather quickly), your company can pub¬ 
lish CD-ROMs on demand. The real strength of an or¬ 
ganization lies in the ability of each individual to lever¬ 
age the collective knowledge, and CD-ROM publishing 
is the tool that can allow that process to happen. 

There is one catch, though. Most companies have not 
yet equipped all their systems with CD-ROM drives, and 
that has to be done. Fortunately, basic drives arc available 
for as little as a couple of hundred dollars. Unfortunate¬ 
ly, you will have to make some choices regarding CD- 
ROM formats, and our cover story this month ("Start 
the Presses ” page 116) will help you with that. 

Falling prices of systems should allow your 1993 bud¬ 
gets to cover that additional cost of CD-ROM drives in 
every new computer you buy. Keep in mind, too, that 
once you commit to CD-ROM drives for your company’s 
internal information, you open the door to vast amounts 
of CD-ROM-based infonnaiion from outside sources. 
In fact, you should expect the selection of CD-ROM ma¬ 
terial to grow significantly this year. 

The point is that CD-ROM has come of age. ll is un¬ 
thinkable to not include CD-ROM in your strategic plan¬ 
ning. And to the computer manufacturers who read this 
column, it is unconscionable to not include CD-ROM 
drives in new systems. 
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Why it^ smarter to go with #1 



Now there’s an 
easier-to-use, 
faster and 
more powerful 
dBASE*It’s 
packed with 
the features 
you’ve asked for 
most, making it 
smarter than 
ever to use the world’s standard PC 
database. 

Working smarter 
is faster 

With new dBASE 
IV,® you get the job 
done faster because you 
work smarter. Smarter 
because new IQ!"* optimization 
technology automatically selects the 
fastest method to retrieve your data. 
Smarter because you can create tables, 
forms, reports, queries and menus in 
record without programming 
Smarter because you get 40 different 
work areas for easier management of large 
applications. Plus mouse support for 
fingertip access to features, an enhanced 
RUN (unction to run popular DOS 
apphcations from within dBASE, and 
comprehensive multiuser capabihties. All 
of which means you maintain tight data 
integrity, more flexibility and more support 
than ever before. 



Advanced design tools build 
applications faster 

dBASE IVs easy-to-use Control Center 
comes complete with an innovative set 
of design tools, including report, form and 
label generators that help you create your 
^phcations quicker. And the Control 
Center’s open architecture makes it easy to 
enhance or customize your own applica¬ 
tions by incorporating any of the third- 
party add-on products available for dBASE. 

Faster applications 
development 

The industry-standard dBASE language 
comes with a host of improvements that 
speed development: 

♦ Integrated debugger and a built-in 
applications generator 

♦ More than 40 new commands, functions 
and keywords—Template Language now 
included 

♦ C language-like low-level file I/O 

♦ IBM® SAA-comphant SQL 

♦ Advanced BLANK 
support 

Being the 
standard 
means world- 
class support 

dBASE has outsold all other 
databases. With more than three 
milhon users and the world’s largest 
community of custom apphcation 



developers and trainers, dBASE supports 
your data management needs in ways only 
the worldwide standard can. Now it’s 
smarter than ever to go with #1. 

Get more than $250 in 
software FREE! 

Now with every purchase of dBASE IV 
vl.5 we’re giving away a Protection Pack 
that includes Central Point Software’s 
Backup and Anti-Virus prog^dms.free* 

(retail value $258). So you get the best 
database and the best data protection. 

See your dealer today. Or call 
1-800-331-0877, ext. 6461 
for more information. 

In Canda call 1-800-461-3327 

■ mam mm mm mm mb mm ^m ^m ^m m 

YES! Send me my free 
Pro Pack Software! 

Check DOS disk ti 2 arcqulrad: □ 51/4” □ 31/r 

dBASE IV v1.5 Serial #;_ 

Name:____ 

Company:_ 

Address:_ 

(We cannot ship to P.O. Boxes) 

City/StatB/Province:_ 

Zip/Postal Code:_ 

Phone; ( )_FAX: ( )_ 

COMPLETE this coupon. ATTACH a copy of your sales receipt 
(or a copy of purchase order and bllllag invoice) AND ENCLOSE 
$9.00 U.S. for shipping and handling (check or money order payable 
to Borland interaational, Inc.). 

Send to; Borland’s Pro Pack Offer. P.O. Box 7243, San Francisco, 
California 94120-7243. 

Offer good in U.S. and Canada only on dBASE IV v1.5 purchases between 
June 1 and September 30,199Z Ordy original coupons will be accepted. 

No responsibilily is assumed tor lost, late, misdirected or destroyed mall. 

Please allow 4-6 weeks for delivery. Subject to all local, state and federal 
regulations. Void where prohibited. Offer not valid for Upgrades. Competitive 
Upgrades, LAN Packs. Volume Packs, or any other Borland promotion except 
dBASE IV v1.S products wMh BoriarwTs Passport promotion. OistrltMJlors and 
resellers not eligible to participate. Central Point is a registered trademark of 
^Central Point Software j 


BORLAND 

Software Craftsmanship 


‘Plus $9.00 U.S. (shipping and handling). Copyright© 1992 Borland International. Inc. All rights reserved. dBASE and dBASE IV are registered trademarks of Borland International. Inc. Bl 4227.2 
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What DoTliese Populai 




Everyone’s getting into Windows!" These are the fastest 386 CPUs made— 

And 386-based computers continue to be up to 25% faster in-system than ordinary 386 
the popular choice for value-conscious Windows m icroprocessors, So they' 11 run Windows 
users. The most demanding users—applications the fast and efficient way they 
the people who know how to get the 9HiHi <||i|||!|f were meant to run. 
most for their money—are insisting Am386 miaoprocessors are available 

on computers built around 40MHz JiBPP* in volume. And with AMD’s competitive 

Am386"‘ microprocessors from AMD. prices, 40MHz 386 machines will come 


^1 Thompsor Place, P.O, Eo« 3453. Swnnyvale^CAgJasSe. © 1992 Advaroed Mktd Devicses, Inc. Mkroprooessors ForThe Masses Is a service rrHikand Airi3S6 isa 

















Windows Icjons Mean? 





Create a graphic. 



Get the most for the money. 


with some mighty attractive price tags. 

The Am386DXL and Am386SXL micro¬ 
processors are as space-efficient as they are 
cost-efficient because both are available with 
PQFP packaging. So holding the line on costs 
is even easier. 

Call 1-800-222-9323 today for more 
information and ask for Literature Pack 16K. 


Because the 40MHz 386 PC is a window 
of opportunity you can't afford to miss. 

21 

Advanced Micro Devices 

Microprocessors For The Masses.'' 


Trademark of Advanc£;d Micifi All oih^ brwvd or pf^ucit TtanuTS oir rcsg^eired iradeinafk^ of th^r nffipi&tlive hoklefs. 
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Winning With ALR Since 1987 



SYSTTEMPRO™ Compatible 
Upgradeable 
486DX 

256KB/512KBVlMB*Cache 
32-bit EISA 
Dual-Processor Ready 
4-MBRAM 
$2,495 


INTRODUCING THE ALR PRO VEISA 


Utilizing ALR’s fastest i486DX™ and 
i486DX2™ CPUs, dieALR PROVEISA™ 
has the power to breeze through ttxlay*s 
most advanced applications. Built-in 
SuperVGA graphics let Mark view his 
latest sail 
designs quickly 
and clearly, 
while a 32-bit 
EISA bus 
provides the 
ultimate in PC 
data throti^rput. 

And wait 
until you see 
what this system can do in a netwotking 
environment. Utilizing standard IDE 
drives, the ALR PROVEISAs available 
MULTUS™ "multi-seek" controller 
delivers better performance than 
expensive SCSI subsystems.* Five 
levels of system security protect 
valuable network data from tampering. 
And lePs not forger about expandability 
— the ALR PROVEISA offers ten EISA 
expansion slots, twelve drive bays, and 
room for up to 256'MB of memory. 



OI‘course, the ALR PROVEISA 
most unique feature is its upgrade 
path to dual processing. 

When you need even 
more performance, 
you can simply plug 
in a second i486 
processor. Imagine 
having the powder of 
rwo66-MHzi486DX2 
processors at your fingertips. 

Now that’s world class speed! 




To beaime a part of the winning 
ALR tradition, call: 


1-800-4444ALR 


ALR 

Advanced Logic Research, Inc. 

9401 Jeronimo Irvine, CA 92718 

(714) 56L6770 FAX: (714) 581-9240 

ALR Canada Ltd-J 800-465-5979 

ALR U.K. Ltd.: 44-63 5-5 21922 

ALR Deutschland GmbH: 49 69 33 38 11 

ALR International (Singapore): 65-742 0866 


Available nationwide at these locations: 

CoriMCffrig MiT 


CoffliHilcrlonU 


'‘Optional kfi^'cr secondary fead/wfite batik cache. 
*ReqLjirei irailiLpte IDE disk drives and S3 muliichrtadtisd 
cpcracinp' sysiem such as Novell* NetWare™, 


Pite« taid ctmftguroWcxw sub^ecT to ctTonge wHhout nt3*t™. SyifflfTis ihowi wttti opitond BCMpment. V*(tty iiaoci asedflcaitorw wttti MU, Ptew Oft Ui- Ooie». AUJ1$ a HJOdemort; oT Actwonced Logic BeBaarCTi, inc, Afl otTief brand 

ond pradocT nam« aa Iradwnoitia or m^starKl ttotJaraartts ol Itw* rfiipec1lv« ewnn. ItiBi rdde k a Itodemcrt: ot ItTbI cap. In older 3a HJ® Ad odvarSogo c* the ALB MUIIUS CofTtiafliir ditvw end i;q»roiHnQ firttem* such lai 

ttowwiki' Nwtwa* ore n«c»*iay OlW2 Csv Advanced Logic RSworch. Ific 
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A highly placed engineer reveals his 
technical assessment of the new 
$7,995,59 MIPS, accelerated graphics, 
eye-popping SPARCstation LX. 



©1992 Sim Micwnsystems, inc. Sun, Sun ihe Sun Icfio, and PC-NFS are cradcniariics ur re^tend iraiicmiLrkfl of Sun Mkiosystcnu, Int, Alt SPA RC trademarks, includii^ itw SCD Cqmplrant logp, mc 

trade maiks or registered iiademarks of SPARC [nccrnatiofial, Inc. SPARCstation is licensed cxclusivciy m Sim Micrafystems, Inc. Products bcarir^g SPARC tcadcrinarks are basisd upon an arebiiwwre developed by 
Sun Miciosystcms, Inc All ertber pntHliJcci or strvlte natnw mentioned herein are trademarks Of regisrered trademarks of dicir lapectivt tswnerj. 








To more than 650,000 people around the 
world a Sun™ workstation on their desk has 
become a way of life, a must. 

Let us present the latest addiction, 
SPARCstacion^ LX. A graphics workstation 
that will take you screaming through your appli¬ 
cations. Whether you work with CAD, AEC, 
CASE, design automation or document process¬ 
ing, imaging and office automation, SPARCstation 
LX is for you. 

You can look at the LX in two different ways. 

Just put on your numbers hat and you'll see 50 
MHz, 59 MIPS, 64-bit memory bus, lOMb/sec I/O, 
and so forth. 

Or just sit down, load your favorite applica¬ 
tion, and you might not want to leave your desk. 

Because the 8-bit accelerated graphics will 
make you use the full extent of your software, like 
interactively manipulating 2-D and 3-D wire¬ 
frame models. 


And the buik-in ISDN lets you share 
documents that combine text, graphics, 
images, audio, and video with anyone, any¬ 
where. All with an intuitive graphical user 
interface called OPEN LOOK* 

You can even create powerful workgroups of 
SPARCstation LXs and existing PCs with Sun's 
PC-NFS* technology. 

Any way you look at it, chances are this re¬ 
markable machine will end up stayir^ on your desk. 

Just call 1-800-426-5321, ext. 520 for more in¬ 
formation or a demo. Ifs worth your time. 



Sun Micfosystems Computer Corporatioii 

A Sim Microsystems, Inc. Business 
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LETTERS 



Operating Systems In Depth 

R egarding the October 1992 State of 
the Art section on operating systems, 

I am slightly confused as to why the au¬ 
thors keep comparing IBM's OS/2 to Mi¬ 
crosoft's Windows NT. Windows NT is 
not aimed at the average computer user but 
toward high-end servers. OS/2, on the 
other hand, is aimed at the average user. 

Johan Heilman 
Stockholm^ Sweden 


I n ■'*08/2 at the Crossroads” (October 
1992), Mark Minasi says OS/2 2.0 is 
doing “in a word, badly.” Elsewhere in that issue, Steve 
Ma.strianni says, ‘'Interest in OS/2 2,0 is growing by leaps 
and bounds” {“OS/2 2i) Programming Tools Arrive— 
Finally”), and “[tool] vendors, noting the overwhelming 
response to OS/2 2.0, have announced products or plan to 
release products....” It'S great to see that BYTE permits 
differing opinions. 

Then in the State of the Art Resource Guide, which lists 
companies that have announced suppon for OS/2 2.0, 
Microsoft is listed* Is this a test to see if we're paying 
attention? 

Bill Zinsmeyer 
CompuServe address: 70324.64 


OS^ATTHE 

CROSSROADS 



m; 


. article IVe found that accurately reflects the feel 
and experience of using OS/2 2.0. Ollier articles have re¬ 
flected the authors' newness to OS/2 2*0's Workplace 
Shell or have used Windows as the standard by which to 
judge OS/2 2*0* 

Keep up the reponing on OS/2, 

Dave Werner 
Hong Kong 

I n the Resource Guide to the October 1992 State of the 
Art section on operating-system trends, The Periscope 
Co*, which sells Pcriscope/32 for OS/2, is inconectly 
listed in the Window.^ hTT section. We should be in the 
OS/2 2*0 section. 

Also, in “OS/2 2.0 Programming Tools Arrive— 
Finally,” Steve Mastrianni says he doubts that you'll need 
more debugging tools than ihe ones IBM provides. The 
IBM kernel debugger is somewhat useful, but it has no 
source-level support and very limited symbolic support. 

In addition, it is hard to use and has a TTY-type serial 
interface* Periscope/32 for OS/2 suppons full-screen 
source-level and symbolic debugging, and it has a user- 
friendly interface. 

Dan Navarra 
Director of Sales and Marketing 
The Periscope Co., Inc. 

Atlanta, GA 


WE WANT TO HEAR FROM YOU* Address correspondence 
to Letters Editor, BYTE, One Phoenix Miil Lane, Feterhoraugh, 
NH 03458, send BtXntail c/o editors, " or send Internet At ail to 
letters@byrepb.byte.com. Letters may be edited. 


Digital Photography 

T he article “Smile for the Computer” 
(November 1992) was informative 
but missed one important application for 
digital photography. 

1 produce trauiing materials, often on 
technically demanding topics such as ad¬ 
vanced manufacturing equipment. Using 
Digital Vision's ComputerEyes/RT 
board, along with a standard VHS video 
signal, I capture images. I import a bit¬ 
mapped image into a vector-based illus¬ 
trating package, such as Micrografx De¬ 
signer, and use it as a template to overlay 
a line drawing of the image. I then add text, fills, shading, 
and gradients as needed and delete the bit map. 

This technique allows for the development of very 
accurate drawings of complicated subject matter quickly 
and without a tremendous amount of arii.stic interpreta¬ 
tion, It also produces better resulU on low-end printers 
than if I used tlie bit maps directly. And the file sizes of 
the line drawings are much smaller than the bit maps they 
replace. 

James Barfield 
St. Ann, MO 


A20 Revisited 

C harles Bretana Jr/s letter “A20Issues” (November 
1992), which responds to Mark J. Minasi's “Exorcis¬ 
ing the A20 Poltergeist” (August 1992), contains a sub¬ 
stantial error. The 386SX truly has only 24 address lines* 
Bretana's comment that the 386 extended mode requires 
access to a 4-GB address space confuses vinual memory 
with physical memory, 

Andrew Klossncr 
WUsonville, OR 

You 're rigkL hut Bretana brings up an interesting point. 
Unfortunately, my response didn 7 make it into the 
November 1992 issue. Briefly, the internal memory regis¬ 
ters an the 386family are 32 hits wide, enabling the 
386SL and 3S6SX to use the 386 protected mode on which 
Bretana originally commented. However, Intel wanted the 
386SL and 386SX to displace the 286, so those chips have 
only 24 physical address lines. From a hardware point of 
view, there are 24 address lines; from a software point 
of view, there are 32. —Mark J. Minasi 


The U it] mate Workstation 

I was disappointed by your choice of an entry-level 
Nextstation in “Stalking the Ultimate Workstation” 
{November 1992). Considering the relative prices of other 
machines in the lest, a Nextstation Turbo Color (with a 
33-MHz 68030 CPU, 16 MB of R AM, a 400-MB hard 
drive, and a 21-inch color display) would have been a 
more telling comparison* Such a system sells for under 
$11,000 and would have fared better in ihe benchmarks, 

Ben VouZastrow 
Oakland, CA 
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Break 640K ways with 
Vermont Views Plus! 



Create the ultimate user-interface for your multi-megabyte DOS 
application—no matter which C compiler and DOS extender you use. Vermont 
Views Plus now supports all nine popular DOS extenders—and we're still counting! 


640k barrier shattered! 

T he 640k barrier is gone at last! And 
Vermont Views Plus is here to give 
you the interface power you need to exploit 
the potential of the huge memory spaces 
now freely available. 

Vermont Views Plus will help you create 
user-interfaces with the convenience and 
power of GUI interfaces, but with the speed, 
compactness and portability possible only 
with character-based interfaces. 

Vermont Views Plus combines a powerful, 
menu-driven interface designer with a C 
library of over 60Of functions. You get the 
convenience of a fourth generation 
language with the power, flexibility, and 
blinding execution speed of native C code. 

Vermont Views Plus for DOS includes full, 
documented source code for all libraries. 


text-mode menus, forms, and other screen 
displays into DOS-extended graphics modes. 
You can easily add charts, graphs, pictures, 
and other images using one of the popular 
third-party graphics libraries. 

Vermont Views Plus support 


DOS Extender 

286 

386/486 

Borland C-H- 3.1 

✓ 


WatcomC9.0/386 


✓ 

Intel 386/486 C 


✓ 

Phar Lap 

✓ 

✓ 

Rational Systems 

✓ 

✓ 

Ergo 

✓ 

✓ 


Put graphics to work 

With all the memory available, there is 
every reason to enhance your text-mode 
applications with graphic displays. Vermont 
Views Plus can transparently translate all 


The ultimate DBMS interface! 

Vermont Views Plus is the ultimate interface 
tool for sophisticated database applications. 
Use it with any DBMS that has a C-language 
interface (including Oracle, Informix, Ingres, 
Sybase, db_VISTA, and c-tree). 


You'll find it a snap to create branching 
data-entry forms with memo fields, 
scrollable regions, choice lists, and context- 
sensitive help. Build prototypes almost 
instantly. Easily extend the prototype into 
the final application. Slash your total 
development time! 

The universal solution 

Any interface you create with Vermont 
Views can be ported easily among DOS, 
OS/2, UNDC, POSIX, QNX, and VMS. 
UNIX versions include encrypted source 
code, so you can port your applications 
among machine architectures without 
further cost. Never any royalties 
or runtime fees. 

For MS/PCDOS, Vermont Views Plus is $795; Vermont Views 
standard edition is $495. For UNIX, POSIX, and VMS, prices 
start at $1,795, depending on machine class. 




Vermont 
Creative 
Software 

1 Pinnacle Meadows Richford, VT 05476 USA 
Phone (802)-84S-7731 FAX (802)-848-3502 
#373 

For a FREE demo of the ultimate application interface, caU 800-84^1248. 























The drive and 
determination to advance 
can be seen in rnany ftams. 
Here’s a couple we think 
yoifllbe eseited about. 



Some people 
aspire to become 
femous athletes. 
Others to become 
great scholars. 

But for a group of 
us here at Microsoft, there’s nothing more 
important than creating a new line of 
databases with the tools and technology 
you need to do your everyday tasks. 

For example, some of you will need 
dBASE* compatibility and unequaled per- 
formance.That’s wl^ we have Microsoft" 
FoxPro’2.5. Some of you need seamless 
access to data in multiple formats. 

For you we have the Microsoft Access’" 
database for Windows^ 

But all the tools in the world won’t do 
you much good if you can’t get help when 
you need it. So we have a world-class 
product support organization to quickly 
answer all of your database questions. 

In addition, we’ve created a special 
program for developers that will put you 
directly in touch with some of our senior 
product support people. 

In the fiiture, our technology will con- 


MICROSCTT 

Windows 


Boih 

FbxPw2^and 
Microsoft Acr4sss 
created to 


tinue to evolve with you in mind. So what 
you create today will still work tomorrow. 
In short, there will be no dead ends. 

We’re also committed to supporting 
open standards and compatibility. Cur¬ 
rently we are working with 
ANSI to develop a standard 
Xbase language. 

Plus we ftJly support the 
Open Database Connectivity 
(ODBC) technology, which will 
allow you to access files fixim 
even more of today’s database 
management systems. 

And to ensure there will always be a 
vast supply of industry-specific products 
and services to meet your database needs, 
we’re forming strong business partner¬ 
ships with many other companies. 

So if you’d like additional information 
on Microsoft’s database solutions, give us 
a call at (800) 882-2000, Dept. JF6. And 
find out just how motivated we are to be¬ 
come your database company. 

Micmson 

Making it easier 


opemtitjg 


Ctirptmtim. Ail riahis ttsertxd in ike USA. the 50 IMte^ Stotts, CBitf ZJep*. /FE hr Cojttsia. asS {^H» 563-9048, (Matde the SO (Mited ^aits and Conarfo, (ad 936'866l. McrvsQfi ami 

Ra:Pnt am mgisiensi tnodetnariia ami anSEXs ami IfTrtife>iu! OK fmdematilS of AftCfm}0 Carptmdoft- dBASE k a respitemd tTodtmadt a/Boriund htemational. Inc. 

















Since the beginning of time, 
people have been obsessed with 
reaching evCT increasing rates 
of spe^. So vdiat else is new 
wim Microsoft FoxPro 251 



Microsoft FoxPro 
version Z5 is the 
fastest PC database 
management system 
available today. 


Plenty. For starters, the 
newMicrosoft*FoxPro’2.5 for 
Windows'" has a rich and pro - 
ductive environment wiih an 
intuitive graphical interfece. 
Which means it’s never been 
easier for you to use and de¬ 
velop powerful Xbase applications. 

Plus there’s avirtual hardware store 
of tools for both developers and users. 

For developers, there are profession¬ 
al tools designed to help you create the 
most powerfol applications possible. 

Like the Trace and Debug windows. 
Project Manager, Menu Builder, Screen 
Builder and Report Writer. 

For users, there are handy tools that 
make it easy to do complex dal^ase tasks 
without programming. Like Relational 
Query % Example (RQBE), which allows 
you to build and see queries instantly Or 
the graphical Browse tool, an intuitive 
way to view data. And finely Quick 
Screen and Quick Report, two easy ways 
to create objects and see data. 

And now with the arrival of FoxPro 2.5 


for both the Windo\vs and MS-DOS’oper¬ 
ating systems (and soon for the Macintosh' 
and LfNIX’), you can have the most power¬ 
ful and most graphical Xbase applications 
across all major PC platforms. And if you 
are thinking about migrating to Windows 
in the future, have 
no fear. Because 
Microsoft FoxPro 
for Windows will 
easily run all your 
FoxPro 2.0 files. 

But no matter 
which platform 
you choose, you can count on Microsoft 
FoxPro to provide you with the fastest 
PC-based database management system. 

For additional information, just zip 
on over to your nearest reseller, or call us 
at (800) 882-2000, Dept. JF7. We’ll be 
more than happy to tell you all the ways 
Microsoft FoxPro 2.5 for Windows can 
get your adrenaline pumping. 



3D 



J;. 

..11 

LL 

"s 

il 



A 

• 1 ^ 


FoxPro 25 takes advantage of Windows and 
allows you to create dazzling applications. 


H/Kcmsoft 

Making it easier 


VtieryieUper/ormedb^MkwEHd$avon.buL.mimiepetideiaamaUtiiigfirmO^^ OJ^MaoH^CorporB^m. 

VttUtdSkOts and Cmada, tall (206)936-866}. Mkrnsc^LMSOOSaadf^alhoaMrtpstmdti'uitmoTkkamiWbakmaaatmitmarkcfMkrBsafiCarpomimt. AkmtaskdantaitmttmdgmaTkafAppkComimttKhc. UIWCaanlgatnadttadtMlrk<lfUNlX^^s^nluLobafa^orit^ 









































ftople alwa^ seek the most 
direct route to achieve their 
goals. So you’ve probably 
been lool^ for a database 
lil® Microsoft Access. 



With AiCcessWuw^, 
you have a guide 
ta walk you through 
cotrtpkx iasks, 
one step at a time. 


If you’re a database user 
or programmer, we’d like to 
show you a great shortcut. It’s 
called Microsoft Access: Ifs a 
new database management 
system for Wmdows'" that can 
give you something no other 
database can. Easy access to 3ie power¬ 
ful features you need to do your job. 

To start with, Access takes complete 
advant^e of the Microsoft'Windows 
operating system. Which means it has 
never been easier to create great¬ 
looking forms and reports. Plus you can 
store objects like pictures, graphs, sound, 
and video. Right in your database files. 

And if you ever get stuck, there are 
ReportWizards, FormWizards and Chart- 
Wizards to come to your rescue. They’ll 
ask you questions about format, content 
and style.Then they’ll automatically cre¬ 
ate your report, form or chart. 

There are also Cue Cards to walk you 
throi^h the most difficult database tasks. 
Guiding you one step at a time. 

In addition, it’s easy to create complex 


queries by using the graphical Query By 
Example, "fou just drag and drop tables, 
join fields, and plug in all of the specifics. 

And you developers can write sophis¬ 
ticated database applications v\dth Access 
Basic. A powerful, extensible program¬ 
ming language. 

What’s more, 

Microsoft Access 
can easily read 
and write all the 
major database 
formats directly, 
including dBASE', 

Paradox’ and Microsoft SQL Server. So 
you and your coworkers can still use all 
your old files, no matter what format they 
are in. That means, your investment is 
safe and everyone can easily migrate to 
Microsoft Access at their own pace. 

To receive additional information on 
Microsoft Access, call (800) 882-2000, 
Dept. JF8. We’ll give it to you straight. 

M/crosoit 

Making it easier 



Crmte queries visual^ with our 

grapkictd Query ^ Example. 


^1992 MiCTo^ CoTpomHort. Ail Oshh rsstnsed. FrirtUd in tke USA. IttliieSO iMited Starts, aili <Sm 3822000, Depi: JF8 Cttsiotmrs m Canada, eslt (300/ 563-9043. Ouisitk ihe SO IMited Stoto Oiwi Conaia. oiii {20& 936’366l is a 

TVgktemt tmtkamrk Ufkmsf^ Aatss and Windova tiademaiks tgASciaxdi Corpamtim. dSASE and ^Hadas an fwgistend tnukmatiti ofBorkittd Internaliifnal, hK. 
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PROTECT YOUR 
SOFTWARE 



NO BUTTON, 

NO ACCESS. 

Dallas Semiconductor is rc-shaping the world of software 
protection and distribution control with a new family of 
microchips called Buttons. We put the lid on software 
piracy by packaging microchips in button-sha[>ed, stainless 
steel cans. The chips contain missing but critical 
information to make the software run. 

We offer a variety of Authorization Bunons and features so 
you can select the level of protection and price point that 
are right for you. 


Security Continuum 


Button Type 

Unique 
Serial # 

Read/Write 

Memory 

Password 

Protection 

E^miratlon 

Timer 

Decoy 

Responses 

DS1420 ID Button 

X 





DS1427 TImef Button 

X 

4Kbits 


X 


DS1425 Multi Button 

X 

2Kbits 

X 


X 


Complete Compatibility 

Buttons are compatible across all ISA, EISA, and MCA 
machines — on underpowered notebooks as well as the 
anti-compatible Brand X’s. We achieve this total compat¬ 
ibility through microchips that are self-powered, unlike 
other protection devices that must draw power from the 
host machine. 

Snap In, Snap Out 

Authorization Buttons interface to the PC’s parallel pon 
via the DS1410 Button Holder. They simply snap in and 
out. The DS1410 accepts two Buttons concurrently. 


The future will be a dongleless world. New computers 
that accept Buttons directly, including palm and note¬ 
books, are being designed at OEM’s t'3day. 


Made in the U.S.A. 

At Dallas Semiconductor, we design and manufacture our 
own microchips. And we’re the only ones in the software 
protection business who do. Sixty ^ /V 
intricate process steps and / / V 

a 64-bit unique serial 

number lasered into ^^ ■ Kfc fc S 

each chip prevent Authorization Button. 

duplicaUon. / Call 800-258-5061 

To learn how to button 
down your software, 
give us a call. 


DALLAS 

SEMICONDUCTOR 


4401 South Beltwood Parkway, Dallas, Texas 75244-3292 
Telephone: 214-450-8170 FAX: 214-450-3715 


LEHERS 



I am concerned about the absurd comparisons made in 
your “Stalking the Ultimate Workstation” review. Ben 
Smith and Raymond GA C6i6 did a disservice to your 
readers by comparing the least powerful Next computer to 
other, much more expensive and fully configured comput¬ 
ers. They should have tested the Nexlstation Turbo Color 
or the Nextdimension systems. These are much faster ma¬ 
chines, and they would have been less expensive than 
most of the computers tested. 

Eric M. Hall 
San Francisco, CA 

We received many letters about our '‘Stalking the Ulti¬ 
mate Workstation** review. Most came from Next enthusi¬ 
asts whose main criticism was that we didn*t compare a 
more powerful Nextstation against the higher-perfor¬ 
mance (and more expensive) workstations from other 
vendors. 

1t*s important to note that none of the other machines 
were fully configured or optimized, either. And perfor¬ 
mance didn*t always win out. IBM's RISC System!6000 
exceeded in raw performance, hut it scored low for its 
user interface and cost. 

It's impossible to perform a scientific comparison of 
systems that have different CPUs, operating systems, and 
user interfaces. The only way to evaluate this spectrum is 
to call them as we see them, and that's what we did. 
Thanks for your letters .—Ben Smith 


FIXES 



• In the Ask BYTE section (see “BYTE on UUNET,” 
November 1992), the address given for FTP access to 
UUNET is incorrect. The correct address is ftp.uu.net. 
You should then log on as “anonymous” and use your 
user ID (i.e., “userid@host”) as your password. 

• David Ciller’s letter (“Unix for Nothing,” November 
1992) on Linux contains the correct FTP address but the 
wrong case syntax. The FTP address should read nic.fu- 
net.fi ;/pub/OS/Linux. 

• In “Style Meets Substance in Matrox Studio” (Novem¬ 
ber 1992), the price for the Matrox Studio package is in¬ 
correctly quoted at $14,000. The correct price is $15,995. 

• Compaq’s color notebook computer is incorrectly refer¬ 
enced as the Compaq LTE 386 Lite/25 in “BYTE’s Es¬ 
sential Guide to Notebook PCs” (BYTE's Essential Guide 
to Portable Computing, 1992). The correct name is the 
Compaq LTE/Lite 25C. Also, in the same issue, the text 
box “Portable Fax Software Rated for DOS and Win¬ 
dows” on page 52 contains a misleading statement about 
Eclipse Software’s Eclipse Fax. In most cases. Eclipse 
Fax performs true manual receive. The author was refer¬ 
ring to manual receive attempts made through a hotel 
switchboard when he stated otherwise. For more details 
on Eclipse Fax, see “Forging a Business Tool: Three Fax 
Software Packages for Windows” on page 209. 

• In BYTE's Essential Guide to Windows, 1992, we incor¬ 
rectly identified XTree Co.’s product as XTree Gold for 
Windows. The correct product name is XTree for 
Windows. The address is 4115 Broad St., Building 1, San 
Luis Obispo, CA 93401. ■ 
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Inleash 32-bit Power! 

PATCOM C9.0/386 lets you exploit the two key 32-bit 
lerformance benefits. The 32-bit flat memory model 
implifies memory management and lets applications address 
teyond the 640K limit Powerful 32-bit instruction processing 
lelivers a significant speed advantage: typically at least a 2x 
peedup. 

rou Get: 

» 100% ANSI and SAA compatible compiler and libraries C9.0/386 
passes all Plum Hall Validation Suite tests 
» Extensive Microsoft compatibility simplifies porting of l6-bjt code 
Royalty-free run-time for 32-bit DOS, Windows and OS/2 apps 

► Comprehensive toolset includes debugger, linker, profiler and more 
>■ DOS extender support for Rational, Phar Lap and Ergo 

> Run-time compatible withWATCOM FORTRAN 77/386 

t2*bit DOS support includes the DOS/4GW 32-bit DOS extender by 
ational Systems with royalty-free runtime license 

► Virtual Memory support up to 32Mb 

2*bit Windows support enables development and debugging of 
•ue 32-bit GUI applications and DLL’s. 

► Includes licensed Microsoft SDK components 

>2-bit 0$/2 2.0 support includes development for multiple target 
tivironments including OS/2 2.0, 32-bit DOS and 32-bit Windows 
^ Access to full OS/2 2.0 API including Presentation Manager 

► Integrated witli IBM Workframe/2 Environment 

utoCAD ADS and ADI Development: Everydiing you need to 
evelop and debug ADS and ADI applications for AutoCAD Release 11 

OVell’^ Network Cfor NLM’s .SDAincludes C/386 


The Indusiry s 
Choice. 

Autodesk, Robert Wenig Manager, AutoCAD for Windows: 

“At Autodesk, we’re using WATCOM C/386 in the development 
of strategic new products since it gives us a competitive edge 
through early access to new technologies. We also higlily 
recommend WATfiOM C/386 to third party AutoCAD add-on 
(ADS and ADI) developers.” 

Fox Softwaro, David Fulton, President: “FoxPro 2.0 itself is 
written in WATCOM C, and takes advantage of its many superior 
features. Optimizing for either speed or compactness is not 
uncommon, but to accomplish both was quite remarkable." 

GO, Robert Carr, Vice President of Software: “After looking at the 
32-bit Intel 80x86 tools available in the industry, WATCOM C was 
the best choice. Key factors in our decision were performance, 
functionality, reliability and tecluiical support.” 

IBM, John Soyring Director ofOS/2 Software Developer Programs; 
“IBM and WATCOM are working together closely to integrate these 
compilers with the OS/2 2.0 Programmer's Workbench." 

Lotus, David Reed, Chief Scientist and Vice President, Pen-Based 
Applications; “In new product development we're working with 
WATCOM C because of superior code optimization, responsive 
support, and timely delivery {>f technologies important to us like 
p-code and support for GO Corp’s. PenPoint." 

Novoll, Nancy Woodward, V.P and CM, Development Products; 
“We searched the industry for the best 386 C compiler technologj' 
to incorporate with our developer toolkits. Our choice was 
WATCOM." 



WATCOM 1-800-265-4555 

The Leader in 32-bit Development Tools 

415 Phillip Streel. Watfirloo, □nlario, Canada. ToWpiwna: (5i9) 996-3700, Fax; (619) 747’4&7i. 'Ptice does tret iiKcludB Jraigirt and 
ta)«s where applicaMt. Atiihorizod dealBrs may sell ftir Kss. WAltDM C add liflhlnina Davita an tfademirks o( WATOOM 
lirtomatrenal Cdtp. D0S/4C and DOS/1 IM are trademarks nt F^Elonai Systems lire. Oihsr trademartta are the propertied nl thdir 
rKpectiiffi owners. CopyilDhl 1392 WATCOM inlamaliohif Cofp 
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• 4MB ElAM std. (20MB max.) ! • SMB RAM std. {20Iv®max.) 

• 120MB HDD ' . 200MB HDD 


• 5.6 pounds • 5.6 pounds 

$2,799/$3,299SRP* i ; $3,899 SRP* 


Texas Instruments comes on strongnith the widest silection o/ 
powerful 486 notebooks at incredible prices. From 25KlHz 
to the world’s most powerful 50MHz ndtebook in a 5,6'pound 
package, there’s a TI TravelMate just for you. 

Take a look at these numbers. You getssuperior 486 perfor¬ 
mance with an extraordinary three to five hours of battery life. 


















TravelMate 4O0|WinSX/25lJHz COLOR 

• 4MB 1^1 std. (20MB|nax.)1 

•120MB HDD ; V 

• 6.3 pourkJs * 

$3,699 SRP* 


TravelMate 4000 WinDX2/40MHz COLOR 

• SMB RAM std. (20Mf max.) 

• 200MB HDD 

• 6.3 pounds 

$4,499 SRP* 


On our coloi; models, you g^256 simultaneous brilliant colors on a 
large 9.4" display. |lll these nOimbers add tip to outstanding perfor¬ 
mance andi value. 

There’s one more important number.'il^ Jjx _ 
mo;^information and die dealer nearest you, TEXAS 

(a!ri.800;52’7'3500. 

rMarvufecntrer’j^K^stet.1 Retail Price. Dealer prices may vary. 

fravelMatE, WinSX, WinDX and WinDX2 are trademarks of Texas instruments. The Ready'tO'Run logo is a trademark of Microsoft Corporation. The Intel Inside logo is a trademark of Intel Cx)rporation- 
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NEWS 


MICROBYTES 


Battle of the Workstation Stars 

I I was a Super Tuesday in November for Unix workstations as three arch rivals— 
Sun Microsystems, Hewlett-Packard’s workstation systems group, and DEC—un¬ 
veiled several systems built around new high-power CPUs. Sun staked a claim in 
the low-end workstation turf by unveiling workstations based on the low-priced RISC 
microSparc microprocessor. HP’s workstation systems group based in Chelms¬ 
ford, Massachusetts, took jabs at DEC, IBM, Silicon Graphics, and Sun with sys¬ 
tems based on the single-chip Precision 7100 processor. In addition, DEC introduced 
the first of its Alpha AXP workstations based on 64-bit RISC technology. 

Only Sun’s Sparcclassic and Sparcstation LX and DEC’S Alpha AXP workstations 
running Open VMS AXP were shipping in volume as of last December. The other 
workstations are slated to ship in the first quarter of this year. DEC also plans to 


TALE OF THE INDUSTRY TAPE 


Sun Sparcclassic 


HP 715/33 


DEC 3000 
Model 400 


HP 735 


DEC 3000 
Model 500 


DEC 7000 
Model 610 


0 50 100 150 200 


<3 Worse _ Better > 



Not available 



I MIPS 


I SPECmark89 


I SPECint92 


I SPECfp92 


SPECmark89 measures CPU-intensive, single-stream performance. SPECint92 and 
SPECfp92 measure CPU and FPU performance, respectively. MIPS ratings are 
based on the Dhrystone 1.1 benchmark. Higher numbers are better. 


NANOBYTES 


Portable workstation developer 
Tadpole Technology (Cam¬ 
bridge, U.K., cuid Austin, TX) 
says it will make notebook work¬ 
stations based on the PowerPC 
601 RISC processor being de¬ 
signed by IBM and Motorola. Un¬ 
der terms of an agreement that at 
press time was contingent on the 
completion of equity negotiations 
between the two companies. Tad¬ 
pole will develop and IBM will 
market the notebooks. □ 

“Multimedia for business, govern¬ 
ment, and education is in its ado¬ 
lescence, but for the home, it’s 
very much in its infancy,” says 
Mike Braun, IBM’s assistant 

general manag¬ 
er for multime¬ 
dia. In Braun’s 
view, the home 
offers two po¬ 
tential “spaces” 
of interest: the 
living room 
(entertainment) 
and the den 
(computers). 
Commodore’s 
CDTV, Philips’ CD-I (Compact 
Disc Interactive), and Tandy’s 
VIS are “aimed at the living 
room,” Braun says, but “they’re 
not making it, and they won’t 
make it.” The reason? “People ex¬ 
pect something at least as good as 
TV or in the price range of Nin¬ 
tendo, but these are in the mid¬ 
dle,” he explains. □ 

The mainframe as a multimedia 
server? At Comdex, IBM had an 
ES-9000 mainframe and showed 
various full-motion video applica¬ 
tions running across network and 
T1 leased-line connections to Dal¬ 
las, Texas; Raleigh, North Caroli¬ 
na; and Chicago. IBM also rolled 
out UltiMotion, its software solu¬ 
tion for delivering full-motion 
video and audio on a computer. □ 



32 BYTE • FEBRUARY 1993 



















Adviced Signal Prooessmg 

(ASPJ delivers 4:1 realtime 
hardware data comprt$$ioii 
attd saves up to 61.5% of CPU 
processing finu?. 


Enhanced Features include 
progratnmabk mixing, ittuifl 
pie-source recording, treble 
and bass controh, 


Wave Blaster^^ 
optKNl for next generation 
wave table musk s^iiitesis. 


Stale^rf-thfrArt Coikc 
with 3d dB signal-to-noise 
ratin. 


High Pefformance 

CD-ROM intciface. 


Full Danpatibihty ii’itTi aB 
Sound Blaster applications and 
t-miUiott’User installed bwiscn 


Crass Ptatfenn Supfioil 

fnsMfiPS all functions are 
accessible from DOS, OSIZ 
Windows or MPC^ 


More Inputs than other 
36-hrt hourdSy meluding 
MIDI joystick, iiud multiple 
audio sources. 


Sound Blaster 16 ASE 
not playii^ games aipnoie. 


Store, games are great. But with new 
applications ranging from voice recognition 
to full-blown integrated multimedia, it's time 
to get serious about PC audio. VWth 
Sound Blaster™ 16 ASP.™ 

The 16 ASP comes with all the features 
you'd expect on a professional-quality 
sound board, plus more than $500 in bimdled 
software.. .all for a suggested retail of just 
under $350. 

But the real seoet lies in Creative Labs' 
exclusive Advanced Signal Processing tech¬ 
nology: realtime hardware data compression 
that delivers fuU CD-quahty stereo at a frac¬ 
tion of the CPU power required by other 


16-bit boards. And downloadable algorithms 
that enable future upgrades hke voice recogni¬ 
tion, time control and special effects. 

So if you thougjit the original 
Soimd Blaster set Ihe standard for games, 
you're right. But the 16-bit PC Sound Barrier 
has now been broken. With 
Sound Blaster 16 ASP: 
the new Sound Standard for 
CD-quality PC Audio. 

For more information 
call 1-800-998-LABS. 

CREATIVE 



jSoundl 


blAstl:r 


Mf-T* 


LHUsCnv- 

INIXWw 

wmritj" 


© Copyright 1992 Creative Labs, Inc. All spedfkations subject to change withoaii notice 

Sound Blaster, ASP, and Wave Blaster are trademarka of Qealive Lafes, Inc. AD other software and trademarks are Owned ly their rapeclis'e companies. 

International inquiries; Creative Technology Ltd, Singapore^ TIL 65-733-0233, FAX 65-773*0353, 
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NEWS 


release this spring what William Demmer, 
vice president of Alpha and VAX systems, 
describes as “the world's fastest Windows 
machine." DEC officials said the system 
will run Windows NT and will be priced 
competitively with Intel 486 machines. 

Low Sun on the Horizon 

Sun's two SPARC-compatible worksta¬ 
tions and a server cost about the same as 
high-end 486>based PCs but offer superior 
performance. All three Sun machines use 
the new RISC-based mlcroSparc proces¬ 
sor (for more details on the microSparc, 
see “Coming Soon: Sparc Workstations at 
PC Prices,” December 1992 BYTE, page 
30). At $4295, the Sparcclassic is (for now, 
"at least) the lowest-priced color workstation 
available. In quantities of 12, it costs even 
less: $3995, The Sparcclassic is not a bare- 
bones system. It includes 16 MB of RAM 
(expandable to 96 MB), a 207-MB hard 
drive, a 15-inch color monitor, a full array 
of I/O interfaces, and Sun's Solaris 2.1 and 
the Open Look GUI. 

Until Pentium-based machines become 
available, the Sparcclassic should be capa¬ 
ble of outrunning the fastest PCs. Sun says 
a final production version of the 50-MHz 
microSparc executes 59 MIPS. A 66-MHz 
486DX2 delivers about 54 MIPS. While 
the microSparc costs only $179 in produc¬ 
tion quantities, the fastest 486DX chips 
cost more than $500. Sun hints that faster 
versions of the microSparc are on the way. 
Sun's other microSparc workstation is the 
Sparcstation LX, billed as the lowest-priced 
($7995) accelerated graphics computer on 
the market. The $5295 Sparcclassic server 
is similar to the Sparcclassic, but the serv¬ 
er comes with a 1-GB hard drive. 

HP Spreads Out 

All the new HP systems are based on the 
company's Precision 7100 processor, 
which Robert Weinberger, manager of 
product marketing at HP's workstation 
systems group, said is “the first imple¬ 
mentation of PA-RISC that is fully super¬ 
scalar, capable of dispatching and execut¬ 
ing two instructions per cycle ” The 7100 
includes an integrated FPU. 

At the high end, HP introduced the Mod¬ 
el 735 (starts at $34,795) and the Model 
755 (starts at $58,995) workstations. Both 
systems run cm the 99-MHz 7100 processor 
and run HP-UX 9.0. Graphics options range 
from eight-plane gray-scale (GRX) to 24- 
^lane accelerated, double-buffered color 
(CRX-48Z). 

At the low end (prices start at $4995; 
prices for color versions start at $5695), HP 
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announced the Model 715, which uses a 
33-MHz version of the 7100; a 50-MHz 
version is also available ($11,895). HP also 
announced its desktop Model 725, which 
runs at 50 MHz and can function as a serv¬ 
er due to four EISA slots ($17,895). HP 
says that, except for the C]^-48Z, all its 
graphics options will be available up and 
down the new workstation line so that it 
can compete head-on with Silicon Graphics. 

A New Start for DEC 
DEC officials pulled no punches in reit¬ 
erating that the Alpha rollout was more 
than a new product announcement. DEC 
announced two Alpha AXP-based work¬ 
stations and five servers that will run Open 
VMS AXP and, when available, DEC’S 
bd-bit 0$F/1 for Alpha AXP and Micro¬ 
soft's Windows NT operating systems. All 
systems are based on the DECchip 21064 
processor. DEC is working to protect its 
existing customer base by providing na¬ 
tive compilers and binary translators for 
moving Open VMS VAX applications to 
the Open VMS AXP 1,0 operating system. 

As applications areas such as multime¬ 
dia, imaging, and virtual reality move for¬ 
ward, 64-bit addressing will help those 
applications reach their potential, said Dem- 
mer. DEC promises that the 64-bit OSF/1 
for Alpha AXP will run applications writ¬ 
ten to popular Unix variants such as System 
V, OSF, and Berkeley derivatives. 

Heading up the Alpha AXP lineup is the 
DEC 3000 Model 400 AXP at $14,995. 
The DEC 3000 Model 500 AXP worksta¬ 
tion ($38,995) runs on a 150-MHz proces¬ 
sor. On the server side, DEC announced 
the 133-MHz DEC 3000 Model 400S AXP 
system ($18,995) and the 150-MHz DEC 
3000 Model 500S AXP ($41,195) desk¬ 
side system. The DEC 4000 Models 610 
and 620 AXP distributed/departmenial 
systems are available in single- and dual- 
processor symmetric multiprocessing con¬ 
figurations. Dual 160-MHz processor con¬ 
figurations provide 247 SPEClIiruput89 
performance, DEC says. Single-processor 
DEC 4000 systems start at $77,000. The 
DEC 7000 data center is available with up 
to six 182-MHz processors. 

Although system performance is im¬ 
portant (see the figure), the success of DEC, 
HP, and Sun will not be determined solely 
on the basis of MIPS and SPECmarks. To 
substantially increase their sales, the com¬ 
panies will have to market their systems 
as not only fast but also supported by a 
wide range of applications. 

~0«ii Mmmmt Tmwn Halfhlll, and 
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Cyrix (Richardson, TX) says it 
plans to bring its second 486 
socket—compatible CPU to mar¬ 
ket by June. The chip is code- 
named the M7. The Cx486S2/S0, 
Cyrix’s new 486SX compatible, 
is sampling now and is expected 
to reach volume availability by 
March. Targeted at the 486SX 
market segment—particularly In¬ 
tel's 33-MHz 486SX—the 
Cx486S2/50 runs at 50 MHz in- 
temally and 25 MHz externally. 
Unlike the future M7 chip, which 
Cyrix says will have an integrated 
FPU, the Cx486S2/50 requires a 
separate FPU module. The 
Cx486S2/50 uses an on-board 
write-back cache, eight write 
buffers, and burst writes to cut 
down on CPU bus traffic. Cyrix 
plans to sell the chip for $249 in 
quantity, or about $60 more than 
Intel's 486SX/33. □ 

The latest word from Walcam, 
which is beta testing a Pentium op¬ 
timizing compiler, confirms that to 
get the true performance out of In¬ 
ters next-generation chip, you 
need to optimize code. David 
Boswell, spokesman for the Water¬ 
loo, Ontario-based company, said, 
“We're beta testing our Pentium 
compilers with various IS Vs [inde¬ 
pendent software vendors] who 
have the kind of applications that 
need a lot of cycles. The results are 
really encouraging.” Boswell said 
Watcom used its best compiler 
that's now shipping retail, com¬ 
piled an application, and ran it on a 
Pentium-based system. It then used 
the special Pentium optimizing 
compiler to run it on the same sys¬ 
tem. “Compiling the same app, you 
sure notice a dramatic improve¬ 
ment from those Pentium optimiza¬ 
tions ” he said. □ 

Microsoft is developing a smart 
forms-routing program code- 
named Calvin and Hobbes for 
Windows for Workgroups, 
sources said. Sources also said the 
company is working on a small- 
business accounting program for 
Windows, code-named Boris. □ 
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VMO is FOR Anyone who 
Thinks Drawing is A drag. 
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Now you don't have to be a graphic 
artist or draftsman to create impactful 
business and technical drawings. 

Because if you can drag and drop, you can 
draw. It’s easy with Visin'”, Shapeware's'” 
new drawing program for Microsoft* Windows“3.1 users. 

By just clicking your mouse, Visio lets you drag and 
drop shapes, change their size or color, connect them auto¬ 
matically and type in text. Drag. Drop. Done! It's that easy. 

Only Visio gives you more than 300 drag and drop 
I SmartShapes'” to help you create 
I virtually any drawing or diagram. 
Unlike clip art. SmartShapes 
' are "intelligent." They can 
' take on different forms, colors, 
'and proportions and behave the 
way you expect. And with 
Visio's simplified tool set, you can easily create your own 
customized shapes using a single pencil tool. 

For easy access, SmartShapes appear right on your 
screen on jobH'elated "stencils." Each stencil features all the 
shapes you could possibly need for your specific drawing. 



There's a Visio stencil for flowcharts. One for space plans. 
Organizational charts. Business models. Marketing diagrams. 
Gantt chans. Computer network layouts. 

Engineering schematics. And direction 
maps. Visio includes 15 stencils, stan¬ 
dard. And you can also get additional 
stencils for more specific jobs. 

So if you need to concentrate on what'im want to 
draw, not how to draw it, you need new Visio from 
Shapeware. The only Windows software that lets you 
draw from more than your imagination. 

SPECIAL CHARTER OFFER. 

Buy Visio now for just $249. And if you order and 
register by April 30,1993, you'll also receive: ■ An addi¬ 
tional Visio stencil set of your choice ■ A free issue of 
Windows, Windows Sources, and Windows User maga¬ 
zines ■ Free technical phone support for 90 days ■ A 60- 
day money-back guarantee. To order 
Visio. or for the names of authorized 
Visio resellers near you, call toll-free: 

1-80a446-3335,exLEB1 




Copyright Shapeware Corporation, 1992. Shapeware, Visio, Drag and Drop Drawing for Everyday Graphics and SmartShapes are trademarks of Shapeware 
Corporation. Microsoft is a registered trademark and Windows is a trademark of Microsoft Corporation. 
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NEWS 


MICROBYTES 


AMD vs. Intel: Back to the Breadboard 


A fter losing a key court decision on its 
use of Intel microcode in future chip 
designs, AMD (Sunnyvale, CA) has been 
forced to delay the introduciion of its first 
486-coTnpatible microprocessor until 
June. AMD is developing a version of 
the Am486 that does not use Intel mi- 
croc ode. 

The company suffered the setback in 
December when a federal judge ruled that 
a 1976 agreement between the two com¬ 
panies does not allow AMD to use Inters 
microcode in its latest chips. The judge 


decision dealt a major blow to AMD, 
which had anticipated a favorable ruling 
and was plarming to introduce the Am486 
in January. In fact, AMD was already pro¬ 
ducing and stockpiling small numbers of 
the chip, said AMD spokesman David 
Frink. Those chips will probably be 
scrapped, unless AMD win.s a timely ap¬ 
peal. 

Because the “clean room” microcode 
isn't finished and will require more rigor¬ 
ous compatibhity testing, AMD was forced 
to postpone the introduction. 

^Tom Halfhill 


Virus Protection from Within 


S tart-up Rosenthal Engineering ({310} 
207-9948) has developed a new tech¬ 
nology that it hopes will render current 
hardware and software antivims approaches 
obsolete by protecting executable files from 
within the files’ code. The company plans 
to market the technology to corporate 
clients who want to fortify their custom 
applications and to commercial software 
developers. 

Rosenthal says Vims Armor is deliber¬ 
ately attached to a DOS or Windows ap- 
pUcation’s code to ^harden” it against vims 
attack. When Virus Armor is integrated 
into program code, it compresses and en¬ 
crypts the files of a licensee’s application. 
A licensee can harden all the application’s 
files, for maximum protection, or selected 
files only. The technology will not be mar¬ 


keted directly to end users. 

If you run a program hardened with 
Virus Armor, Virus Armor quickly scans 
itself, its host application, system memory 
and boot sector, and accessible floppy 
disks. If that scan finds a vims, you can 
scan the entire system to locate the vims 
and reinstall the infected program from 
clean master disks. Vims Armor’s com¬ 
pression algorithm reduces the size of a 
hardened application. When Virus Armor 
detects an attempt to modify its code, it 
immediately reboots the system. 

Virus Armor will eventually support 
Windows NT, OS/2, and the Mac. One 
caveat is that Virus Armor is applications- 
specific software: It only works when you 
load a hardened application. 

—Ed Perratore 


SunSelect Intrigues with WABI for Unix 


W ant to see your unmodified Windows 
3.1 shrink-wrapped applications swish 
around with blazing speed on an X Win¬ 
dow System-based Unix box? At Fall 
Comdex, SunSelect intrigued show goers 
with its demonstration of Windows appli¬ 
cations running fast on a Sun Sparestaiion. 
Such a technology, when released as a prod¬ 
uct, could mesh nicely with Sun’s new high- 
powered, low-cost color Spared as sic. 

“Basically what we’ve done is, we've 
remapped the Windows API to the X Win¬ 
dow System,” said Tripp Blair, group mar¬ 
keting executive for emulation technolo¬ 
gies at SunSelect (Billerica, MA). Blair 
said SunSelect refers to the technology in¬ 
ternally as WABI (Windows Application 
Binary Interface). Unlike SunPC, SnnSe- 
lect’s program based on Insignia Solutions’ 
emulation technology, WABI does not let 
you run DOS programs. 


“Because Windows applications have 
to be written to an API, that API starts to 
separate the software from the hardware,” 
Blair explained. “By implementing a new 
[WABll layer, we can take advantage of 
the underlying hardware on ihe worksta¬ 
tion space and provide very quick perfor¬ 
mance. WeVe going to eliminate the per¬ 
formance issue with respect to emulation,” 
he added. When run on a non-Intel plat¬ 
form, however, WABI will still need to 
occasionally enter DOS emulation mode. 
Blair estimates that on a RISC platform, 
WABI is in DOS emulation mode about 15 
percent to 40 percent of the lime. 

According to Blair, the plans are to im- 
plemeni WABI on multiple RISC plat¬ 
forms, as well as the Intel 80x86 platforms. 
SunSelect isn’t saying when WABI will 
ship as a product. 

—>Dave Andrews 


NANOBYTES 


John Soy ring, director of soft¬ 
ware development programs at 
IBM, said the company is process¬ 
ing about “75 new applications” a 
week for 32-bit 
OS/2 2.0 certi¬ 
fication. IBM 
is now beta 
testing a C++ 
compiler for 
OS/2 2.0, and 
companies 
such as Bor¬ 
land Intema- 
lional. Com¬ 
puter Associates, and Symantec 
should by now be shipping or 
close to shipping C++ compilers 
for OS/2 2.0. O 

Borland. IBM. Novell, and Word¬ 
Perfect have announced a database 
initiative to let users of Xbase, 
Paradox, and other database pro¬ 
grams access data stored on a vari¬ 
ety of software and hardware plat¬ 
forms witliout having to exit their 
current application. The ID API 
(Integrated Database API) initia¬ 
tive reportedly lets developers 
create programs that access data 
that's stored in a wide variety of 
formats. IDAPl is intended to ex¬ 
tend the SQL Access Group and 
X/Open Call Level Interface. Ini¬ 
tial support will come in the form 
of SDKs (Software Development 
Kits) from Novell, IBM, and Bor¬ 
land. Computer Associates and 
Watcom have also pledged to .sup¬ 
port the standard in their applica¬ 
tions development products. □ 

A Joint development agreement 
between Apple and Micro Focus 
(Palo Alto, CA) will bring the lat¬ 
ter company’s COBOL develop¬ 
ment tools to the Mac OS. □ 

Borland has gone out shopping 
again. Still digesting Ashton-Tate, 
Borland has acquired the rights to 
Orinda, California-based 
Wordtech’s Arago line of 
database management software, 
me lading the beta version of 
Wordtech's Windows database 
product. □ 
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True, the brilliant color produced by the new Tektronix 
Phaser^ 200 is captivating But the price is equally attractive. 
And though weVe become the award-winning leader in 
color printers by frequently outdoing the 
competition, this time 
we ve even outdone our- 
selves. Introducing our 
newest business work when it The e^e 

, and wh^tc. when Jt leer color. 

group color printer. 

The Phaser 200 is compatible with virtually any business 
software and can print two colorful pages per minute. No, 
not two minutes per page—two pages per minute. And 
even at a speed like that, it still manages to print eye-catch¬ 
ing color on common laser paper or transparencies using a 
separate input tray for each. You select the medium you 
want at your computer keyboard. And it switches automat¬ 
ically from user to user just as easily, using its parallel, serial 
AppleTalk,™ or optional Etherlalk™ and Ethernet™ ports. 




It has all the advantages of a laser printer True Adobe 
PostScript™ Level 2, networkabiiity, Pantone® colors, speed 
and price, (Did you notice ifs only $3695, slightly below 
unheard of?) And when you add to that extremely high 
materials capacity and sparkling TekColor™ output—not just 
any color, but the indisputably best color in the business— 
you’ve got something even better than our previous best. 
Which is quite a feat. 

So stop by your nearest Tektronix dealer or call us at 
800/835-6100, Dept, 28] for a free 
output sample. For faxed infor¬ 
mation call 503/682-7450, 
ask for document i 1223. 

You wont find another 
business investment that 
looks this good on paper 


liektronix 

/ 


Phaser (s a traifcmafk oTTektrorHx, (rt. PostScript is a trademark of Adobe Systerrs, Int Alt other (Tarks are trademarks or Tegisterad trademarks of their respectrre companies, 
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Highly recommended by Rhode Islanc 



Here at ARES we're making friends 
for life by the way we make, sell, and 
support our systems. At least that's what 
we hear from folks who go by names like 
“Rhode Island Red," 'The Duke of Earl," 
and "Dr DOOgie" on the second largest 
users' group on Prodigy the ARES users' 
group. 

. when I opened up the case of 
my ARES. I knew this was a breed apart 
The care given to detail, with all cables 
braided and tied down where they 
couldn't snag the dab of paint on the 
screw heads so they wouldn't loosen by 
accident, and the daub of sealant on all 
the connections to hold them secure, all 
told me that this machine was no assem¬ 
bly line clone. It is quite obvious that 
ARES builds computers like a pre- 
dsion machine, not just as a piece of 
merchandise." — Ron /_/echty 

"My ARES is the fourth or fifth 
computer that IVe owned so I can speak 
from experience. IVe owned Apples, 
IBMs and a CompuAdd .,. the biggest 
difference about ARES ., * they seem to 
care more about their users after the 
purchase than any other company I've 
dealt with." — Bonn/e W////ams 


»m inK towr ptf 


Tm Vur ParD Warraniy 

■ 




T«h Support T Dijrt/24 Houn 

m 

m 



£0 Honey Back Guirantee 

■ 




UiFiitnl Lifeiimo Warranii 

It 



ai 

Fne Scrvia First Ifnr 

■ 


■ 


Umit Diig^nir Serna 

m 




71 HtMir Biirti'ln 

la 




Fix^Up Ditk 

■ 




SeojEid Tear On-Si i( Servkt 

■ 

m 


■ 

Ftk Bujlttlfl Board Servict 

m 

m 

■ 

■ 

Plerfomiana Guannue 

m 




Test All aind Play Cofnponents 

a 




Cuttoin Packing ol Each Syitmt 

m 




Certified DocumfulatiDm of Componenti 

m 




AIESISOhigeUKf'sIfaiiual 

m 




Csinplete Hkrosoft Oocunieniiatwn 

K 

m 

■ 

■ 

Software Tedipial Support Listings 

■ 




CtiiUFn CffOS Hard Copy 

■ 
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“I researched seven different mail 
order companies, narrowed it down tc 
Gateway and ARES and ended up with 
ARES. I purchased an ARES because th< 
are truly a people company.,, and the 
made me feel that I was the most impo 
tant customer to them," — Caro/ Gree 

Over the years we have become 
meticulous about ffnding the best com’ 
ponents to put into every one of our 
ARES machines. Quantum hard drives. 
Teac floppy drives. Diamond VL-Bus 
video cards. And the most powerful, 
most adaptable motherboard currently 
available, the new ARES VL-Bus 
motherboard. 

With this ARES VESA (Video Elec¬ 
tronics Standard Association) local bus, 
you can take advantage of these feature 
such as 2.88MB floppy support fully up 
gradeable motherboard, two VESA 321 
Local Bus/ISA slots that support industr; 
standard 32Bit Local Bus cards for vide< 
HD, Ethernet etc. which will perform l 
to 10 times faster then EISA, supports 
on-board RAM of 64MB, a re-program 
mable FLASH BIOS that protects your 
investment by allowing future BIOS 
changes to be installed via floppy disk, 


Spccel order iterns covered bjf manLifecturers warranty and return potcies. All shipping, handling, and software diar^ ncn-refundable. Mces 
5ub^ tD chafige without noKC- Sixty-day rttum poky begins on date of shipping. Ail returns musi have valid ARES RMA #. AH brands and 
p>f oduct names are trademarks or regiEtered trademarks of their respective companies. 













































Red, The Duke of Earl, and Dr. DOOgie. 




jnbreakable metal SIMM sockets that 
ncrease board's life expectancy, and two 
Duiit-in 32Bit Local Bus IDE adapters 
/vhich support four IDE devices and 
double the output Which is how PC 
Magazine's Small Records Test shoves a 
Z40MB Quantum Hard Drive operated 
at 2,189 MB/sec. on a standard mother¬ 
board while our local bus IDE reached an 
astounding 5,0! MB/sec. 

For the best on-screen perfor¬ 
mance ARES uses the Diamond Viper 
^LB (32 bit VESA Local Bus video card) 
A^hich scores 50 million WinMark 
Windows Benchmark) and displays 16 
million colors. 

You can clearly see the component 
differences shown in the graphs on this 
bage. What these charts can't show is the 


care with which we put them together 
under the cover You II find that our cabi¬ 
nets are made from sturdy 1.5 mm steel, 
and coated inside with an FCC-approved 
reflective finish to minimize interference. 
We also conduct a 72-hour burn-in and a 
4-houn 100-point quality certification test 
on your machine and include the test re¬ 
sults with your system. 

This habit of fussing 
over our equipment 
hasn’t gone unnoticed 
over the past ten years. 
In fact an ARES system 
was one of only eight 
chosen as a Top 100 
Direct Product in the October 1992 issue 
of PC Sources. And our fussing doesn’t 
stop after the computer is in your hands. 



Our 60-day "No-Questions-Asked’' re¬ 
turn policy is just one of the ways we 
stand behind our computers, one of the 
many ’firsts'’ weVe developed to help 
you feel comfortable with your ARES 
purchase. Other "firsts" include: 

■ A two-year warranty on hardware, 

■ 24-hour/7-days-a-week technical 
support 

■ Two-yean on-site TRW service. 

■ The first and still the only company 
with a lifetime warranty on service. 

So. pick up the phone and call 
I -800-322-32C)0 today Talk to one of our 
consultants about the custom configured 
ARES system that's best for you and your 
needs. Or if you like, you can order an 
instant ARES 486 package, and we'll ship 
ft to you the same day you call.* 

Either way we will not charge until 
your shipment goes out our door (even 
to APO's), nor will we place a surcharge 
on your credit card purchase. If you are a 
business, be sure to ask about our corpo¬ 
rate leasing. We also accept purchase 
orders. 

At ARES, we hope you find our 
fussy style to your liking. For the best 
components, the most reliable and most 
durable methods of assembly right down 
to our way of doing business with you, 
we are FUSSY! FUSSY! FUSSY! 





Call 1-800-322-3200 today. 
And we*ll ship today. 

23660 -A Research Dn,, Farmington Hills, Ml 
1 - 800 - 322-3200 ( 313 ) 473-0808 Fax ( 313 ) 473-4450 



MICRODEVELOPMENLINC 


■OWef applies to orders ptaced on Monday through Friday only during noivhc'liday periods, for delivery wiiNn ihe cont^^^e^lal United 5tat« only 


ARES 4aE<3IDXVLill$ 


■ Intel 804ftfi-]3D3( ?rmm 

■ Intel 60487 ^ath Co-processor 

> MK Eitternal Cache 

> 4HB RAH expandatile to 64MB on board 

■ Two VESA Local Bus slots 

■ Quantum I TOMB IDE Hard Drive or 
Western Digital Caviar 2200 HD 

■ leac r44 and IJ MB Floppy Drives. 

■ ViewSonic 6e SVGA Monitor with .26 Dot 
Pitch 


■ Diamond Stealth 24 VESA Local Bus 
Graphics Accelerator Card (Faster than 
the Mew ATI Graphic Ultra Pro!) 

■ Vour dioice of AMS Platinum Series 
Keyboard 

■ 2 Serial and 1 Parallel Port 

■ DOS S.D. Windows ].l pre-installed vvith 
full documentation 

■ ARES Fixllp Program v. 3,0 

■ Authentic Microsoft House 


$2,241.00 
ARES 400-2 S5X VL-BUS 


ARES 480-60DX2 VL-BUS 


Intel 60486-660X2 Processor 
Intel 6D487 Math Co-processor 
64K External Cache 

4KB RAM expandable to 64MB on board 
Two VESA Local Bus slots 
Quantum Pro-Drive 240MB 
HD-with 256X Built-in Cache 
Teac 1.44 and 1.2 MB Floppy Drives. 
ViewSonic 6e SVGA Monitor with .26 Dot 
Pitch 


■ Diamond Stealth 24 VESA Local Bus 
Graphics Accelerator Card (Faster than 
the New ATI Graphia Ultra Pro!) 

■ Your choice of ARES Platinum Series 
Keyboard 

■ 1 Serial and I Parallel Port 

■ DOS S.O, Windows 3.1 pre-installed with 
full documentation 

■ ARES FixDp Program v. 3.6 

* Authentic Microsoft House 


$2,47 $.00 
ARES 4B6-S0DX2 VL-BUS 


(Santt configuration as above) 

$l,89$,00 


Call today, 
we’ll ship todayl 


(Same configuration as above) 

$2,241.00 
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MICROBYTES 


Thumbs Up to New Keyboard Designs 


W hen you face your palms down to 
use a conventional keyboard, the 
twisting action, or pronathn. puts a lot of 
stress on your hands, wrists, and forearms. 
This unnatural position has prompted com- 



The Vertical keyboard lets you keep your 
ann in its most natural position. 


plaints of RPT (repetitive-motion injuries) 
and other problems, such as Carpal Tunnel 
Syndrome, The Bureau of Labor Statis¬ 
tics estimates the cost for a single RPl in¬ 
cident as between $30,000 and $80,000, 
when you add up all the Workers’ Com¬ 
pensation and other charges. To solve this 
problem, major companies (e,g„ Apple) 
as well as start-up companies are designing 
new ergonomic keyboards, 

Jeff Spencer ((619) 454-0000) and Steve 
Albert ((619) 450-2995) have designed a 
new type of keyboard that they hope to li¬ 
cense to major keyboard manufacturers. 
They contend that RPl injuries could he 
eliminated if Tlie Vertical keyboard system 
{see the photo) were widely adopted, 
Apple has also recognized the strains be¬ 
ing placed on workers in the information 
age. You can use Apple’s new Adjustable 
Keyboard as you would a normal keyboard: 
however, the Adjustable Keyboard splits 
into two sections that rotate up to 30 de¬ 
grees apart. This lets you align your wrists 
to a more neuual position while typing. 

—Gene Smarte end Tom Thompson 


OLE 2.0: The Road to Cairo? 


M icrosoft has released beta versions of 
the OLE 2,0 specification, which 
Dave Seres, group program manager at 
Microsoft’s mtcroperabiliiy group, said 
offers developers a path to Cairo, the un¬ 
released object-oriented version of Win¬ 
dows, OLE 2,0 should be released m a 
Windows 16-bit version in March and a 
Mac version this summer. Seres said OLE 
2.0 offers a framework for object-oriented 
applications developmeni where applica¬ 
tions drive each other. OLE 2,0 will act 
as a common multiplatfonTi macro lan¬ 
guage by working across Apple’s System 
7.0, Windows NT, and 16-bit Windows. 

Apple Stakes Out Color 

A t the January Mac World Expo in San 
Francisco, Apple was expected to an¬ 
nounce its first serious entries into the col¬ 
or imaging market. The QuickDraw-based 
Apple Color Printer, tentatively priced at 
$2599, is a 360-dpi color ink-jet printer 
that supports page sizes of up to 11 by 17 
inches (European A3 tabloid) at 65 screen 
lines per inch. Although it doesn’t have a 
LocalTalk port, the printer is easily shared 
by multiple Macs: A new printer exten¬ 
sion called Gray Share lets other computers 


One benefit of OLE 2,0 is in-place ob¬ 
ject editing. Another feature is link track¬ 
ing: OLE 2.0 will let you move a sub¬ 
scriber of an object around without its 
losing its link to the provider. 

Features demonstrated in OLE 2.0 have 
also been shown in a lechnology called 
TOOLS (Technology for Object-Orient¬ 
ed Linking and Shar ing) from Lotus De¬ 
velopment, John Landry, chief technical 
officer of Lotus, told BYTE that if OLE 
2,0 offers features supported in TOOLS, 
Louis will support what Microsoft does a! 
the operating-system level. 

—Dave Andrews 

Imaging Market 

on a network direct their output to the 
printer, which plugs into the SCSI port of 
any Mac. Gray Share also handles color 
and gray-scale imaging. 

The company also planned to announce 
the Apple Color OneScanner, a single- 
pass, color flatbed device that supports 24- 
bit color (16.7 million hues) at resolutions 
of from 75 to 600 dpi. It comes witli Ofo- 
to 2.0, a new color version of the one-but¬ 
ton scanning software. ■ 

—Tom Thompson and Tom Halfhill 


NANOBYTES 


WordPerfect says that in January 
it will release WordPerfect Works 
Mac 1.2, a $249 progi’am that is 
basically the BeagleWorks inte¬ 
grated-software program tliat 
WordPerfect bought from San 
Diego-based Beagle Brothers. 
After WordPerfect releases version 
1.2 of the program, it will concen- 
uate on making the Mac version 
compatible with WordPerfeci 
Works for DOS and versions of 
the integrated program for unan¬ 
nounced "other” platforms. □ 

Cyrix has begun an upgrade pro¬ 
gram for corporations looking to 
upgrade their 16- and 20-MHz 
386DX PCs to 33- and 40-MHz 
486-instruct ion-set-compati hie 
CPUs, Cyrix will sell the $399 
Cx486DRu2 to customers who 
order at least SIX) units. Xerox will 
provide businessw ide Cx486DRu2 
upgrades through Xerox’s Cus¬ 
tomer Service Organization ((800) 
451-4930, exL 3837). □ 

Tlie latest word on Solaris for the 
Intel platform is that SunSoft ex¬ 
pects to ship the software early in 
the first quarter of this year, Sun¬ 
Soft has already released prelimi¬ 
nary versions of the operating sys¬ 
tem to selected testers. □ 

Future Domain (l^vine.^ CA, (714) 
253-0400) is now beta testing 
SCSI Works, a universal applica¬ 
tions interface for DOS and Win¬ 
dows that promises to end die 
problems of disparate SCSI soft¬ 
ware interfaces. The product re¬ 
portedly allows applications 
drivers writien to interfaces such 
as ASPI (advanced SCSI program¬ 
ming interface), CD-ROM, INT 13 
in DOS, and others to work with 
Futiue Domain host adapters. As 
part of an agreement with Corel 
(Ottawa, Ontario, Canada), the 
ASPl-lo-CAM portion of the pro¬ 
gram will be included in three 
SCSI host adapter kits from Future 
Domain, along with Corel - 
SCSI, the SCSI integration soft¬ 
ware that lets you integrate seven 
peripherals off a single adapter, ■ 
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Reflection: your passport to muHivendor connectivity. 


The computing world is chang¬ 
ing. Now, Reflection*and the Reflection 
Networic Series® software extend the reach 
of your desktop computers in multivendor 
environments. 

Together, Reflection and the 
Reflection Network Series link all your 
systems. Reflection provides the user 
interfece, offering the most precise VT and 
HP text and graphics terminal emulators 
for DOS, Macintosh, and MS-Windows. 
Reflection also delivers fast file transfer, 
keyboard mapping, and a powerful 
co mman d language to automate the most 
complex tasks. 


Using Reflection with the 
Reflection Network Series lets you work on 
host and server applications at the same 
time. Access is provided to Digital VAX, 
UNIX, HP, and IBM hosts, concurrently, 
along with Novell and other LANs.You can 
run multiple protocols simultaneously on a 
single PC, and switch among them without 
rebooting. Because protocols are loaded 
only as needed, memory is saved as well. 
It’s the software solution that operates 
without a lot of additional hardware. 

Reflection and the Reflection 
Network Series—the connectivity choices 
for a changing world. 
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a E H I c s # 

SOFTWARE 



Wiilker Ridief&Quinn. Inc. # 


2815 EtsUak AvenueEtst, SealUe, Washington 98102 / 206.324.0107/FAX; 206.322.8151 /Buitenhof, 2513 AH Dm Haag.The Netherlands/ +31.(0)70.356.09.63/FAX: +31.(0)70.356,12.44 
Reilixtim and Reflection Nelwoik Series are registered tnd^riis of Walker Richer & Ouinn. Inc. All nthei tiademariis ate the property of didr respective holdets. 
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Add-ln/Add^On 


ATI GrofiMcs Uttra + 2lue 

ATI Graphics UlTfl P^a 2MB 
Oigichannei PC &port . . . 
F^renheitl2fl0-1M6 . . 
Bcawiari 2^ 

M^aitrox Hiper VGA. 

Mitsumi CE>fiOM Kit .... 
Mouse wtVi Windows 3.1 
Muttimodis Upgrade M 
Myten aXE020C . . . 
NECCLWalery - . . . 
Paradise Win ^celerator 
PifMudfe Spectrum 16 
Prpdesigner ll-S Ih® 
Soundbiaster Pro . . 
Gteafth VRAM Hicolor 
Tnifivisioti 1024/32 . 
VolanleAllDOO . . 
Winipiifit400 . . . 


340 
. 545 
, J75 
.295 
. 275 
525 
, 230 
. 60 
.555 
1295 
. 575 
. 16Q 
. 195 
. 185 
, 195 
. 230 
1500 
.720 
1300 


ALR 



20,000 Items* 
Price Diskette 


CAD & Graphics 

Autocad Rel 11 A 12 . . . CALL 

CatcompDigitizef/Plotter . . . CALL 
Cve) Draw upgrade ...... 220 

Design CAD 2D/3D. . . . 175/240 

Drala CAD lor Windows.430 

Microtel(G00G/«00iZ . 785/1350 
NumDnit.sGrapt^MastGr . . . CALL 

OmniPag e Pro Win.619 

Surniuasketch . . ci^L 

VinylCAD2.0.430 

}(ero(RGS+Scanner AT . . . 1360 


Chips & Memory 

AD Lligrades - ALR, Appfe. 
Compaq, DEC, Epscw, IBM. 
Silicon Gr, Sun, Tbsrtitia 

38 TDK ■ 33/40 BO 

4B6DXGQ/2-E6. CALL 

SIMM 3MB/4MU TOns . 30/120 

ALL CHPS AND SIMMS , , CALL 

HP Laser 2M8/4Ma . . . 120/300 


Computers 

. CAa 

Apple.CALL 

AST .CALL 

COMPAQ.CALL 

Evarex ..CALL 


NEC.CALL 

all LAPTOPS AVAILABLE 

Controllers 


A<laclecl542ei(/1742AK 

260/410 

OPTSmaftcaeheEEA/SCSI 

575 

lot caching wrtn 4.5MB , . 

550 

h^eiiEiyVSCSl cache . . 

660 

Utifaslor DE cacte .... 

. 200 

Unrastnr cache. 

. . .450 

Database 


Clarion Pro . . . 

. . . 450 

Clipper 5.01 . 

. 480 

Dotaease 4.5 . 

. 525 

DBa^ IV/DevEHopers . . . 

489/839 

Fempro Smgte/LAN .... 

469/565 

Oiade VB. 

. . CALL 

Paradox 4.0 Dpgrode . . . 

- . .lao 

Rba&e4 , 

. .465 

Superbase 4 lor Window^ . 

... 460 


Windows Accelerator S3 HicoiorSOmhz . * >$235 
Panason/cCDHOM-^rht/s .. ,$240 


Disk Drives 

Conner/Mairtof 80MB.210 

Conna/MattOf 120Me .... 290 
Quarnum 123L«15ms ... 360 

Conner 170MB 340 

Ma)rtM2l3M0.390 

Quantum 245MB.650 

Connor/Maxtor 340.705 

Fujitsu 425MB.965 

Conner 543MB 966 

Ma!rtQr675M0 . . 1125 

MtcropoAs 668 MB.1340 

ToehRia BSOMB SCSI 3,5" . 1200 
Maxtor 1,^1.7Ga . 1400/1730 

Fujit£uI.7G0.2500 

MKropol'K 1,7/2.10 22D0/2B6D 

Syt^sl 44/aaMB.CALL 

Pinnacle 130S AT . , 1830 

CDflOM-Optfcal - WORM ... CALL 

Modem/FAX 

Modein 2400 Atterrul.55 

FAX 9600 A Madem 2400 . . 85 
H^s Ultra 14.4 CALL 

Intel SatisFaxticfi 400 . , . 450 

PacketrAX96/Medem24 . . ISO 
SupraFaxmodem 14.4 Ext .... 300 
USfiV.32i3is*la*-lnL/Ext . . 430/465 
DSflDuajjejbd/Erf . 765/7% 


Software 


Desq4ew 2.2/3SVJt 75/130/150 

MS [DOS 3,3/4.01/5.0 ... 40 

BM OS/2 2.0.12B 

BM OS/2 Ex1iW£i£)ns 2,0 . , , .128 

XEFIMJNIX.CALL 

Wkidowsl.l . ..CALL 

Windows NT call 

ALL SOFTWARE ■ W HAVE EVEHfTHNG! 

Tape Backup 

Cofcirada 25aMB.250 

HP OAT Tape Backup 

?/5Ge . 1225/1370 

irwinA120/A250 185/246 

JfWtnA250EP . ... 645 

Software tor DOS/UNIX/LAN 


Networking 

3COM EtherlffA Iti SpacH .... 600 
3COM Mulbcannect base 4init . . 900 
Arcserve 250 user ..... 1150 

AST 525MlErti Plus.515 

OUnk Pocket Ethernet.225 

EwreiE!tierriel8/16 .... 87/135 

Faxit LAN unlimited.650 

IBM 3270 Ue«cL/New , . 225/410 

IBM 5250 AT/MC.495 

IBM m ie/4 usetl/dow . , CALL 
Wei Ethor^ress 16 2Dpak . 19tX]i 

KMA3. 435 

Lantastic 10MB Starter . . . 485 

Mytex EISA Ethernet .... 309 

NE-2QO0 B^iack.620 

NE-2iaa.155 

NE-2/32 520 

NE-32aOQSA. . . . 665 

NoiioU Hetware .... , CALL 

Shva Metmodem 9600 .... 1020 
SMC EUierEIhe 16 6 pack 660 

Elte MC.216 

Efile32 . 650 

Synoptics Concentrator 2SOO . . 690 
fhanas Conrad lE-hit fiber card . 735 
SflCfl Tiber hub . 1550 

USED IBM l!LOW1! 


Upgradable Mother Boards for tBM-ATar}d Compaq 286^ 20Be 


Quantity & Dealer Discount' 

PHONE: (415) 861*8330 
Espanol (415) 861*8376 
FAX: (415) 861*8380 
C-Serve 76360,3624 

Computer Quick, 165 - 8th Street, No, 309 
San Francisco, CA 94103, OSA 






YOUR BE ST CONTACT 


N NORTH AMERICA 


Universal Programmer from $1775 

• Programs and Tests over 4,000 devices 

• Mcanory (unlimiLed), FLASH {indudinE 
Boot Block Bx family), Serial EPROMs, 
Inlel/Signetics and Motorola 705+Cll 
MICROS AMD MACH & ALTERA MAX+ 
EPLDs lattice GALs+l/SPLSl, NSMAPLE4 
GALs Aimel 2500+5<X]0 EPLDs, Microchip 
ncs, PhiJ/Sig mU2552H2S5Z AH Waferscale. 

• New Technology Universal PLCC socket 

■ Gang Modulo for Memory, Micro^PCMCl A 

• Up lo 104 fully proledcd pins; IQOW P,S. 

• Standard parallel printer port 

• Fully integrated Algorithm Development 
Unguage allovvs users to add/change parts 

■ True State Machine Testing capability 

• True foil Self calibration & Diagnostics 

■ Manufacturer approved Algorithms 


Low Cost Programmer from $395 

■ 32 pin E/EPROMs to 4MBytes^ Rash EPROMs, Intel Micros 

* Gang Module (4 sockets). Motorola Micros Module 

* RS232 interface; internal eraser option; Stand-alone capability 

intelligent Rom Emulator from $455 

■ ""In-circuit-Emulator" type features: Address Compare {with 


HALT output)^ Addre^ss SnapshcjC Trigger Inputs Reset Output 
■ Standard parallel Printer Port (64Kbytes in 10 seconds) 

• Stand-alone operation frechargable NiCad battery) 



750 N* Pastoria Ave, Sunnyvale^r CA 94086 USA 
Tel: (408) 730*5511 Fax: (408) 730-5521 



If You Need to Communicate... 



And who doesn't? 
Today's fast mov¬ 
ing corporate 
world demands 
quick, easy 
access to main^ 
frames, minis or 
other PCs. 
DynaComm'-' 


e/mc VT340 FeC/S 
graph ia, con/igunahle tw/ltiar, 
and heyinmrd mapper 

DynaComm 3.1 Includes: 

♦ DECVT-340 

♦ 16 terminal 
emulations 

4 19 network connectors 
Including TCP/IP 


provides the most powerful 
WINDOWS™-based communica¬ 
tion features, Microsoft® agrees: 
they selected DynaComm as 
their worldwide standard for data 
communications. So if you need 
lo be in touch with the rest 
of the world or just the rest of 
your company... 


♦ 10 transfer protocols 

♦ 300+ script commands 


...We Need to 

Communicate. 


♦ Technical support 


Also distributed 
by Dynamic 
Communications (UK) 
(0272) 255465 



^FutupeSoft, 

S5£j» Ganjr AVWlanrf, ^ fOl * Jtm 7W 


i 

4^ 'nus6.}{mfAX 

Retail $249 {Network pricing avaikible) 


WlNPOWis Is a trademark of Microsoft CorponitiDn. FuliiTeSoft and PynaComm are registered 
(laikTiiarks of Future Soft Engineering, Inc. 
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A solution tailoured for 
perfect text recognition 



The question is... 

If you are looking for a solution that will put an end to all those unnecessary hours 
of re-keying the already printed copy, and a technique that will also be able to retri¬ 
eve the copy and edit it. And whilst doing this be cost-effective, accurate, fast, versa' 
tile and efficient, then look no further. 


We have the answer 


Hewlett-Packards ScanJet lip 
scanner with HP AccuPage 
Technology and Recognita Select, 


HP ScanJet Up with HP AccuPage is 
optimized for OCR (optical charac¬ 
ter recognition). HP AccuPage sets 
intensity automatically to deliver 
the highest quality image and 
clears the background of text from 
any stains or trash delivering sharp 
and well defined character shapes 
for Recognita Select OCR software. 
HP AccuPage technology used with 
Recognita Select's multilingual text 
recognition abilities make a superb 
combination that simply meets 
every demand. 


Scanned Image without HP AccuPage technology 


Scanned image with HP AccuPage technology 


SZKI Recognita Corp, 


(36-1) 201-8452 
(36-1) 201-7607 


HEWLETT 
^KM PACKARD 


Raoogiiita Corp. of America 

Recognita 


Tel: 

Fax; 


(408) 241^6772 
(408) 241-6009 



4l3'h92-906l 
F:uc: 413-692-9064 


Cirdft 420 on incfuiry Cord. 
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why settU For 

OPTICAL SPEED 

OR 

OPTICAL CAPACITY, 

WhEN you CAN hAVE BOTH! 



The LaserBank Library 
5-16DX muldfimction optical 
jukebox is the fastest desktop 
jukebox available. 


The new LaserBank Library 5-16DX 
optical jukebox contains the LaserBank 
600MX drive, combining the fastest seei 
time (27ms average) with 10 GB of 
optical storage, and is available for AIX, 
DOS, Novell NetWare 386, and OS/2. 


The MicroDesign 
LaserBank 600MX 
multifunction drive is 
available as a 
standalone internal 
or external drive, 
and is incoiporated 
within the LaserBank 
Library 5-16DX. 



Contact ThE disTRibuTOR near you 


Benelux: RME (31) 36 5334636 
UK, Eire: Ideal Hardware (44) 81 390 1211 
Germany, Switzerland, Austria: T.I.M. (49) 611 27090 
France: Opus Technologies (33) 1 46054079 
Australia: SCSI Corporation (61) 2 550 4833 
Poland: Copact Co., Ltd. (48) 26599061 
Taiwan: Cybernetic Generator (886) 23650883 

..tiK ! 


Spain: Proco (34) 1 4165700 

Portugal: ESDI (35) 11 7979491 

Italy: Gigatek (39) 245100370 

Greece: Intelect (30) 1 647 4481 

S. Africa: Starlan (27) 11 804 4701 

Turkey: Komdata (90) 1791589 

New Zealand: The Micro Source (64) 94440771 


mm 











Micro Desi g n internotionol Inc. 
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REPORT FROM LAS VEGAS 



RICH MALLOY 


Comdex: 

Bigger Than Ever 


T he Fall Comdex show last November was a com¬ 
bination of good news and bad news. The bad 
news was the logistical nightmare that occurred 
when a record crowd of 140>000 converged on 
Las Vegas, If you were at the show, you had to 
spend a good deal of time waiting: waiting for a taxi, 
waiting for a bus, waiting for a room in a hotel. 

But the good news far outweighed the bad. Comdex 
presented us with a record number of interesting new 
products. For four years now, we have been helping show 
attendees by highlighting the most interesting products on 
display—the Best of Comdex. This year, despite the ef¬ 
forts of 16 editors, the assortment of interesting new 
products made our job the hardest it has ever been. 


Energy Efticiency 

The first category is Best System. This category 
seems to be dying off of late, being supplanted by 
Best Portable. But this year we saw a number of 
impressive new systems. 

The winner of the Best System Award is a bold new 
prototype shown by IBM. The system did not even have 
a real name yet, being called a “Low-End Energy-Efn- 
cient Desktop Prototype/’ but it is sure to have a huge im¬ 
pact on the industry. It consists of a small system unit 
(about the size of^—dare I say—an IBM PCjr), a key¬ 
board, and a 103^-inch active-matrix LCD color moni¬ 
tor. The system unit uses a 3.6-voU IBM version of the 
486SX chip. It has four PCMCIA slots and consumes a 
total of only 30 wans. This low power consumption 
means it doesn’t need a fan and can even be placed inside 
a desk drawer. Still just a “technology demonsti-ation,’^ 
this new system may appear as a product in the first half 
of this year. 

The other finalists in the Best System category are 
both workstations. The DEC Alpha AXP, another pro¬ 
totype due early this year, is the first implementation of 
a personal computer based on DEC’S Alpha chip, a very- 
high-performance RISC microprocessor. 

The other finalist, the Sun Sparedassic, sports a price 
tag of $4295 {$3995 in quantities of 12 or more), m^ing 
it the lowest-priced color workstation on the market. It is 
the first system to use the new low-cost microSPARC 
chip developed by Texas Instruments and Sun. 

The Best Gets Better 

In the category of Best Portable, it seems the 
best just got better. Last year, an Apple Mac 
PowerBook was deemed the Best Portable. This 



year, the winner is the new Mac PowerBook Duo systems, 
which comprise a lightweight notebook, a docking station, 
and Apple’s PowerLatch cableless docking technology 
(see “New Macs for the Desktop and Road,” December 
1992 BYTE). On the road, the Duo is a 4’A-pound note¬ 
book. On the desktop, the Duo fits into a well-designed 


docking station that provides 
access to large displays, net¬ 
works, expansion slots, and 
other peripherals. 

The other finalists in the Best 
Ponable category are both pen- 
pads. The first is the EO Per¬ 
sonal Communicator, a $2000 
lightweight penpad system that 
offers sophisticated communi¬ 
cations options, including a cel¬ 
lular-phone attachment. 

And you can’t mention pen- 
pads without somehow bring¬ 
ing up Grid—in this case, the 
Grid Convertible (see “Is It a 
Penbook or a Notebook?,” De¬ 
cember 1992 BYTE, page 60). 
In this penpad, the pen-input 
screen folds down over a stan¬ 
dard keyboard, so you can use 
either input device as appro¬ 
priate. 


The surprisingly large 
array of interesting new 
products at Comdex 
made it harder than 
ever to select the best 


Fax by Remote 

# The Best Peripheral 
category was dominat¬ 
ed by a newcomer, 

Macronix (San Jose, CA, (408) 

453-8088). Us product is the 
Vomax 2000, an advanced mes¬ 
saging system for the home or 
office. This device features all 

the capabilities of a digital answering machine and 
data/fax modem, yet it uses only a single phone line. 
The Vomax’s remote retrieval feature lets you access 
both voice and fax messages from remote locations. If you 
need to be notified immediately, the Vomax Can auto¬ 
matically transfer voice and fax messages or alert you 
via a pager. 

Of counse, you canT tliink of peripherals without think¬ 
ing of monitors. We picked the Nanao FlexScan 15-inch 
monitor as a finalist in the Best Peripheral category. This 


ILLUSTRATION; THE INTERFACE GROUP© 1993 
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$899 monitor features a unique automatic 
power standby mode that qualifies it for 
the U.S. EPA Energy Star Program (see 
“A Window to Windows.’' January B YTC* 
page 62), 

The other finalist is National Semicon¬ 
ductor, with its TyIN 2000 fax card. The 
company’s first consumer product com¬ 
bines business audio, data, fax, and voice¬ 
mail capabilities with an expandable DSP 
(digital signal processor), all in a single 
$279 card (see “A National Voice for the 
PCT page 67). 

Best Printer 

# There was such a strong select ion 
of printers at the show that we 
started a new category for them. 
But that caused another problem: We could 
not select the single best printer. Thus, we 
picked two of them: the Hewlett-Packard 
LaserJet 4 and the IBM Color Jetprinten 
The LaserJet 4 and 4M printers {see “A 
New LaserJet, a New Standard,” Decem¬ 
ber 1992 BYTE) are sure to reinforce HP's 
leadership position in the laser-printer mar¬ 
ket. They feature a RISC processor and a 
600-dot-per-inch resolution, yet they’re 
aggressively priced at $2199 and $2999. 

The $3495 IBM (Lexmark) Color Jet- 
prinier PS 4079 uses a four-color ink-jet 
process lo produce vibrant colors on coat¬ 
ed paper, envelopes, transparencies, and 
plain paper at sizes of up to 11 by 17 inch¬ 
es. With its simultaneous hot ports and au¬ 
tomatic emulation switching, it can fit 
smoothly into mixed environments. 

The remaining finalisi in the Best Print¬ 
er category is the Kyocera Ecosys aSi FS- 
3500A. This new version of Kyocera's 
award-winning Ecosys printer uses the 
same incredibly durable amorphous sili¬ 
con drum, but it’s almost twice as Task at 
18 pages per minute. 

Best Software 

® Despite a surprisingly strong ar¬ 
ray of new softwme at the show, 
selecting the Best Software win¬ 
ner was relatively easy. Microsoft Access 
(see “Microsoft’s Windows Database.” 
December 1992 BYTE) combines the user 
interface of Visual Basic with a new pro¬ 
gramming language called Access Basic, 
milking it easy to create |X)wertdl database 
systems. As if that weren't enough, Mi¬ 
crosoft gave the product iin incredibly low 
introductory price of $99. 

The other finalists in this category are 
Adobe Photoshop for Windows 2.5 and 
the interesting Visio from a new company 
called Shape ware. Photoshop, the preem¬ 
inent Mac software package, has finally 
been moved over to Windows and comes 
complete with all the features of the re¬ 


cently released Mac version. 

Visio is a Windows graphics program 
with a twist; but more about that later. 



Best Multimedia Product 

The toughest time we had was in 
the Best Multimedia Product cat¬ 
egory. Two products stood head 
and shoulders above the rest, but they had 
such similar strengths that it was impossi¬ 
ble to choose between them. So we ended 
up naming both Apple QuickTime and Mi¬ 
crosoft Video for Windows as winners. 

On the Mac, QuickTime is already the 
standard for viewing digital video, ani¬ 
mation, sound, and other dynamic infor¬ 
mation on your computer screen. With 
QuickTime 1.5, Apple has added support 
for Kodak’s PhoioCD formal, closed-cap¬ 
tioned text, and higher-performance .soft¬ 
ware-only playback. Apple has also re¬ 
leased QuickTime for Windows, which 
lets you play Mae QuickTime movies un¬ 
der Microsoft Windows, 

Meanwhile, Microsoft Video for Win¬ 
dows (sec “Microsoft's Small-Screen De¬ 
but,” December 1992 BYTE, page 56) is 
neither the first nor the only softw'are tech- 
n(]logy for managing digital video, but it is 
sure to set the standard for digital video 
in the fast-growing Windows market. 
Dozens of developers are already racing 
to support it, which should resuk in a new 
generation of multimedia applications. 
The remaining finalist in the multimedia 
category is Brown-Wagh, with its Stu- 
dioMagic board. This $495 PC board lets 
anyone do video editing on a PC. 

Best Connectivity Prudutt 

Microsoft dominated another cat- 
j egoiy, this time with its Windows 
for Workgroups (see “Windows 
for Workgroups.” November 1992 BYTE). 
This product combines peer-to-peer net¬ 
working functionality with exceptional 
ease of use. The program features network 
DDE, wdiich lets applications exchange 
information across a network. 

The other finalists in this category arc 
WordPerfect Office 4.0 and a Xircom 
PCMCIA Ethernet card. The new^ version 
of WordPerfect Office will combine E- 
mail with group scheduling and calendar¬ 
ing for DOS, Windows, and Mac plat¬ 
forms. And the $395 Xircom Credit Card 
Ethernet Adapter was the most significant 
and most practical of the many imple¬ 
mentations of PCMCIA cards an he show. 



Most Significant Technology 

In a broad sense, three technolo- 
I gies at Comdex seemed to be al¬ 
most omnipresent; the PCMCIA 
cards, local bus, and wireless com muni- 



cations. But several brand-new technolo¬ 
gies were on the show floor. Our choice as 
the Most Significant Technology is 
Adobe’s Acrobat. Acrobat lets you create 
documents on one type of system and .send 
them to any other, where they can be read 
or printed with little loss in detail or reso¬ 
lution. Acrobat’s foundation is its portable 
document formal, a device-independent 
file format that can be read on many dif¬ 
ferent types of systems. 

The other two finalists in this category 
are Intel's Indeo and IBM’s voice-recog¬ 
nition technology. Indeo is a software 
product that lets you play video on sys¬ 
tems that lack special video hardware. 
Video quality is automatically adjusted 
depending on the available hardware. The 
Indeo technology will be incorporated into 
Apple QuickTime, Microsoft Video for 
Windows, and IBM OS/2 environments. 

IBM showed three voice-recognilion 
technologies at the show, but its speaker- 
i ndepen de nl co nti n u o us - spee c h - rec ogni- 
tion technology was the best. Developed 
with Carnegie Mellon University, it lets 
an IBM RISC Sysiem/60()0 or a 4S6DX- 
based PS/2 recognize speaker-independent 
continuous speech. The system has a vo- 
cabulajy of KXX) words at a time, but new 
vocabularies can be substituted almost in¬ 
stantaneously. A beta version of a devel¬ 
oper’s kit for this technology is available 
for a price of $3995. 


Best Rookie 

The best newcomer to Comdex 
was Shapeware (Seattle, WA, (206) 
467-6723), a company founded by 
former Aldus executives. The Visio soft¬ 



ware for Windows is a graphics package 
with a difference. It lets “graphically chal¬ 
lenged” businesspeople easily create 
fiowcharts, schematics, and other diagrams 
using predesigned stencils or templates. 
(See “Shapeware’s Visio Draws a New 
Path,” January BYTE, page 64.) 


Best of Show 

And final iy, we had to choose the 
Best of the Best, our Best of Show 
Award, This honor was won easi¬ 
ly by Adobe's Acrobat technology. We 
see thi.s technology as having a fiu -reach- 
ing impact on the world of personal com¬ 
puting. If Acrobat delivers what Adobe 
says it will, it should touch the lives of ev¬ 
ery PC user. By helping to cut the wasteful 
use of paper, it should also help preserve 
resources, thereby touching the lives of 
everyone on the planet. ■ 


Rich Malloy is BYTE's executive editor 
based in New York. You can reach him on 
BIX as "‘rmalioy, ” 
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Inlrodudrg R^wa: 


WimowsRx 


meet Manaffiis 


The #1 Rated Project Manager Now Available For Windows. 


Power changes people. 

Especially project managers. 

They're working 

CASupeiPiDject smarter and Faster 
^ * with new 

CA-SuperProjea® 
For Windows, 

It’s the world's 
most advanced, 
efficient and reli¬ 
able project man¬ 
agement software 

—and now it’s incredibly easy to use. 

Total power is yours with just a few 
mouse clicks. Create and edit . 
projects. Specify resources, task 
types and durations. Define 
integrated sub-projects. Build | 

top-down hierarchies and task- 
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Marine with power, using toolsjor sophisticated planning, 
comprehensive resource management, tracking and controUing. 


advanced and efficient schedul¬ 
ing algorithms. 

A recent study of the five 
leading project managers cStl^ 
proved it. Each was assigned the same 


Report the status of your project with detailed 
Gantt, PERT, WBSand Cost/Resource charts. 

dependency relations. Link multiple pro¬ 
jects together for cross-project leveling. 
Perform extensive "what-if” analysis, 
revising schedules as projects progress. 
You can bet your career on its 
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ingdays-leaving 
Microsoft Projea, 
Timeline 4.0, Project 
Workbench and Project 
Scheduler in the dust. 
'There's also a wide 



array of state-of-the-art graphics and 
detailed reporting tools to help bring 
your projects to life. 

For your free Demo Disk, call 1-800- 
CALL CAI. Call today. 

Andfindout 

what our power COMPUTER 

windows can do _ _ 

for you. superior by dasign. 


Show multiple views of the samepn^ea or 
different projects simultaneously. 


ISSOCUTES 

vara superior by assign. 

CA-SuperProjea* 


project, but the finish dates varied by as 
much as five months. CA-SuperProject 
For Windows finished first in 214 work- 


Rx Windows 


©CompiJtjer Associates Enteinationai, Enc.^One Ccmipuler .Associates Plaza, 
Istartdla, JJY11738-7000. All product names rcfctetic^herein are ttademariis 
of ihe-Jr respective, companies. 
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It can turn a one-on-one presentation inti 



MM MOBILE MULTIMEDIA 












ITANDING ROOM ONLY. 




Install an (^jtumal 
CD-ROM inplactof 
dit standard floppy 
driveoTConnect 
an actemal CD-ROM 
via an optional SCSI 
adapter. Its your dtoict. 



TheT6400weighs 
40%lessihanas 
competition, and the 
entire Mobile 
Multtmedui System fits 
tntoacarryingcase 
with wheels 



TheTMXMMs 
fuH^modon 
video capabilities make 
presentations more 
memorable. Memorable 
presentations make 
sales go up. 



1 


Picuire this: 

You’re giving your client a multimedia present 
tation. You re showing charts, you’re showing 
graphs, you’re showing a full-motion video of your 
product and you’re accompanying all of this with 
CD-quality stereo sound. 

Oh, and you’re on the road. Off'site. With 
nothing but a portaHe computer. 

Presenting Toshiba’s latest achievement, the 
T6400MM Mobile Multimedia System—a road- 
ready multimedia package that provides all you 
need to make your next presentation a major 
media event. 

Specifically: the acclaimed Toshiba 
T6400DXC portable (featuring a 10.4'' LCD TFT 
active matrix color screen), which we’ve endowed 
with a pre-installed MediaShare Mambo* DVI 
card, HSC Interactive and VideOLE software, 
Windows’ 3.1, a Logitech trackball mouse, and 
two Altec Lansing speakers. 

Of course, if your needs don’t extend to multi- 
media, you can purchase the T6400DXC (or the 
monochrome T6400DX) separately. With fea¬ 
tures like a 50MHz i486'DX2 processor, 200MB 
hard drive, full-length expansion slot and full- 
function 101-key detachable keyboard, you can 
practically impress your clients with its spec 
sheet alone. 

To see what we mean, just call us at the toll- 
free number listed below. Well direct you to your 
nearest Toshiba dealer for a presentation of the 
T6400MM’s remarkable abilities. 

But be forewarned: there could be quite a 
crowd surrounding it. 

In Touch with Tomorrow 

TOSHIBA 

800-457-7777 


G1993 Ibshiba America Information Systems. Inc.The Intel logo and I486 are trademarks of Intel Corporation. 
All symbok are trademarked and/or roistered by thdr respective manufiteturers 
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Connect up to Seven Peripherals! 


Its easy! Add all thd SCSt devices you need to your system. CorelSCSI 
makes it simple and inexpensive. CorelSCSI provides you with all the 
software you need to install and manage all your SCSI devices 
including: CD-ROM drives, rewritable and WORM optical drives, hard 
drives, jukeboxes, tape drives, and many more. 


^ Value Packedl 

CorelSCSr software includes bonus programs and utilities such as 
CD-Audio, Corel Tape Backup software, and complete diagnostic 
tools.' I . 


I UnltiiiltBdFlexllillltifl 

CorelSCSI software works with major SCSI host adapters including;" 
Adaptec, Aiwaj^s, BusLOgic, D.P.T, and Future Domain* CorelSCSI m\l 
allovi/ installation of SCSI devices on DOS, Windows or OS/2 systems. 
CorelSCSI software will even allow you to set up CD-ROMs, optical 
drives or jukeboxes on your NetWare* file seh/erl 


* NoveU Netware 38E v3.x and highar. 


^ “With its low cost and vast array of device support, 
CorelSCSI provides a great new way for PC users 
to make easier peripheral connections.” 


M, KeilFl Thtimpson, PC MagaziFiB, June 1992 


^ Campstible host adapter companies: 



^ Quick litttaltatlDn! 


CorelSCSI software is quick and easy to install and will get you up and 
running immediately. CorelSCSI will ask what devices are connected 
and install the correct drivers automatically. 


Ifyouhawe CO-ROM ifmes, tape drives, or 
any other SCSi devices, you need CoreiSCSI! 


$ 




list price 


(US) 


Laokforthe 
CorelSCSI 
Approved 
Product logo. 
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1-800-836-SCSI 

CDN TEL: [613) 728-a200 FAX: (613) 761-9176 
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REPORT FROM ITALY 



ANDY REDFERN 


Computers 
Italian Style 


M ilan—F ew people know that one of the 
biggest computer shows in tlie world, Smau, is 
held in Italy. Smau was hot, crowded, noisy, 
and big. In terms of hall space, Smau is larger 
than Fall Comdex and is second only to the 
Hannover CeBIT show. For such a big show, it is re¬ 
markable how few of the exhibitors are Italian hardware 
and software manufacturers. 

IBM and Olivetti account for about half the sales in the 
Italian PC market, with the other half split three ways. 
One-third goes to big U.S. vendors (e.g., AST Research, 
Tandon, Compaq, and Zenith). Another third consists of 
large European PC vendors. The final third goes to the no¬ 
name box shifters who simply rebadge technology from 
Taiwan and Hong Kong. 

Olidata is an Italian company of some note. It began 
life in 1982 as an accounting software house develop¬ 
ing products for Olivetti systems. In 1986, it broke with 
Olivetti when it saw an opportunity to import cheap PCs 
from the Far East. 

Olidata, based in Cesena, sells all its machines through 
dealers. Adolfo Savini, Olidata’s marketing manager, 
points to the fact that there are some 90,000 dealers in 
Italy (around 10 times the number in the U.K.). Every vil¬ 
lage has someone who acts as a dealer. Olidata current¬ 
ly sells only in Italy, but it has plans to enter the U.K. mar¬ 
ket through a joint venture. 

Hantarex is one of the world’s biggest monitor sup¬ 
pliers, making everything from terminal screens to video 
walls. The monitors are manufactured in Florence and 
Milan. The Florence factory is a fully automated, robot¬ 
ic production facility making in excess of 1500 moni¬ 
tors a day. Tlie majority of Hantarex’s monitors are sold 
through OEM channels. Olivetti, IBM, AT&T, and 
Siemens all use Hantarex monitors, Hantarex also has 
its own PC brand, called Vegas. It has recently attempt¬ 
ed to cut costs by moving its nontechnical production to 
Hungary, where Hantarex claims the labor is cheaper 
than in either Hong Kong or Taiwan. 

In Italy, U.S. software dominates. DOS, Windows, 
OS/2, and various flavors of Unix are the only operating 
systems you see, and all the major application areas are 
dominated by Lotus, Microsoft, and WordPerfect. 

One ray of light is the Baveno-based Italian Software 
Agency. It produces a Clipper CASE tool that was in¬ 
tended initially just for the Itahan market. Its success has 
led the company to announce an English version. The 
product is called dBsee (for database software engineer¬ 
ing environment), and it generates Clipper code auto¬ 



matically through a neat user interface. The English-lan¬ 
guage version of dBsee should be available by the time 
you read this. 

Perhaps one reason why there is little Italian software 
is that nobody seems to buy it. In the U.S., the average 
number of software licenses sold per PC (excluding the 
operating system) is between two and three. In Italy, for 
every three PCs sold, just one 
software package is sold. TTic 
Business Software Association 
estimates that if software usage 
is at U.S. levels, developers are 
losing about 700 billion lire 
($700 million) in Italy. 

The BSA tries to stop piracy, 
but the Italian law is not strong 
or quick enough to make pros¬ 
ecution easy. According to 
Enzo Mazza of the BSA, the 
only solution is education. He 
has launched an “1 love original 
software” campaign, which he 
believes has had some effect. 

Cynics however, suggest that 
it is a problem for all southern 
Europe, a problem that will be 
solved only if software is pro¬ 
tected. 

After a few days in Italy, you 
realize that what your PC looks 
like is more important than 
you’d think. Olivetti, for ex¬ 
ample, is redesigning its whole 
range to capture the designer 
market. In fact, one Olivetti di¬ 
rector implied that he didn’t 
care what I thought about the 
technical specification of its 
Quademo subnotebook—the company was selling it as 
a fashion accessory, not a tool. 

That said, it was with some amusement that I perused 
the entries in the Smau Best of Show Design Awards. 
Although Olivetti had a smattering of nominees, most 
awards went to gadgets designed outside Italy. Although 
Italians consider style important, they recognize the value 
of innovation from other countries. ■ 


The Italians love 
computers with style but 
crave innovative products 
from around the world 


Andy Redfern is BYTE^s former U.K./Europe bureau 
chief. You can reach him on BIX as **aredfern. ” 
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90W psu (I sow on B ■ series), unique 
niQins/sliin±y power switdi combinotion 


Choice of Slinine M or Concoct B cose 

Oioice of inretfoced or norHitertocert low rodiotion 
MFRII colour SVGA and mono VGA monitors 


Keyboard, mouse, MS-DOS 5.0, Windows for 
Workgroups 3.1 


Uiiversd MeriiertiOQrd 

4MB RAM (moi 32MB) for oil CPUs, odvoncad 
graphics connector, 1 parallel 2 serial ports 


LOCAL BUS GRAPHICS 


Ultra high speed pedonroKe for ol software pfal^ 
and VGA graphics oppiicotions. Up to 1024 x 768 
pixels, 1MB Video RA^ 256 onscreen coIour. 
(Supplied os standard wit (i dedctop ISA tno^ 
e)(CHitPC420){.) 


Processor Cords With Locoi Bos VGA 

With 1MB Video RAM 64k/2S6k/1MB coche 
PC-466; 66MH: 4660X2 
PC-450:50MHz 4860X2 
PC-433; 33MHz 466SX (OX option ovailoble) 
PC-425X; 25MH2 486SX 


PC-420X; 20MHz 486SX. 8k ertemoi coche, VGA 
S12k upgrtsdeoble to 1MB Video RAM, 4MB RAM 


Advanced Colour Monitors 

1280 X 1024 pixels, interloced and norvintedoced, 
XV17:17*,XV20; 20“ iririlron. 


Somple Colour Price 


NEW LOCAL BUS 

PC 466M 

POWER OPTION 


AMB RAM, 66^^4860X2.1.44MB fOO, 65MB HO 


£16 9 5 


IMBVidMRaiiiLocdBasVGA 



SVGA 

XVI7 

XV20 


Monitof 

Monitor 

Monitor 

PC-425XM 

£1,045 

£1,545 

£2,210 

PC-433M* 

£1,225 

£1,725 

£2,390 

PC-450M 

£1,545 

£2,045 

£2,710 

KMm 

£1,695 

£2,195 

£2,860 


“486SX CPU {4860X option) 


PC-420XM with Trident 512k VGA, 4MB RAM 
20MHz 486SX £945 

90W psu (1 SOW on B^eries), unique 
mains / stontlry power switch caniinotion 
For B model ADD £40 

Hard Disk options 

ITOMB kfc .UlWO 400MBscsiAdd£840 
240M6ideAdd£)00 1.0(38sat Add£l320 
400M6ideAdd£540 1.2(38sol Add£l450 







Each Bonex PC comes reody to use with MS-DOS 5 
ond Windows for Workgroups 3.1 pnmtolled 
(where possible), and is boded up by our Technicid 
Support Hotline (081-452 6666). Resportse 
Computer Maintenance (081-965 3225) provide 
the first yeor's on-sHe mantenonce free of 
charge. Subsequent years ore priced ot 8% ol ihe 
original invoice (mil. £75). Extenrled 2-yeor 
ond 3-year worrooties ore ovoikdile ot 
redoced rotes. 


Ekinex pk. 2 Apsley Woy, London NW2 7LF 

Tel: 081-452 4444 

Fax: 08HS2 6422 


Elonex pk, 7-9 Compus Rood, Listerhills Science 
Pork, BrodfordBD7IHR. 

Tel: 0274-307226 

Fib; 0274-307294 


Elonex (France) s.oj.L, Poiis, France 
1el:(l) 40.85.85.40 Fox: (1)40.85.84.83 


Bonex (Benelux) so/nv, Brussels, Belgium 
W: (02) 675.19.20 Fox: (02) 675.34.00 

ERS Computers 
Dufain, Eire 

Tel; 01-6797554 For. 01-6791728 
Belfast 

Tel; 0232-460450 Far 0232-460505 


Who else but Elonex could bring you a PC to satisfy your thirst for computing power without scorching your bonk 
balance. 

High quoiity PCs, oil upgrodeoble from a 20MHz 486SX to on omozing 66MHz 486DX2 with high speed LOCAL 
BUS GRAPHICS ot prices other monufocturers find hord to motch. 

Our British-mode PCs ore built to the highest stondords ond supported by on ofter soles service that includes FREE 
ON-SITE MAINTENANCE for the first yeor. Extended 2-year and 3-year worronties ore also available at low cost. 

Quality, choice and volue for money hove made Elonex the UK's lending direct PC seller. 

Quench your thirst, coll Elonex now on 081 452 4444. 


Bonex ho registered trade rrnifc of Bonex pk. MiaosokisatogislBndtiademoik.andMS-()05andWifK^ Tie inid ksde'* bgo, ond the iii1iM86”'ore tradwnoiks of M 

M prices and speci{kiition& ore uhject fe 































LARATION 




OFFICE 

PC RANGE 


Selected 486 PCs pre-loaded 
with MS-DOS 5, 

Windows for Workgroups 3.1, 
Word for Windows 2.0, 

Excel 4.0, 

PowerPoint 3.0 and 
Microsoft Mail 3.0. 


SAMPLE 4S6DX2 CONFIGURATION 


PC-466M Olfice PC 


£ 2 2 6 5 

Upgradeable 66MKz 4860X2 CPU 
8MfiRAM 

20DMB Hard Disk pre-loaded with 
MS-DOS 5^ Windows for Workgroups 
3J^ Word for Windows 2.0, Excel 4.0 
and PawerPoinJ 10, plus a single 
user licence for MS Mail 10 

Low radiation colour SVGA rrronitor 

Office PCs avoilable from the 
enfry-levtl PC-420X throughout 
the entire Efoirex range. 



MlC.HOSOFIJ^v 

WINDOWSti. 


FUEAEJtTORUN 



PERSONAL 

COMPUTERS 


































Lemon computers: un marchio ormai da anni protago- 
nista nello scenario informatica 
In un mercato sempre piu complesso e competitivo Le¬ 
mon vi offre la garanzia della sua decennale esperienza-. 


ONE RIGHT CONNECTION... 



La gamma dei nostri prodotti h in grado di soddisfare 
qualsiasi esigenza applicativa, sia dal processore 80286 
fino al veloce 486 con bus EISA. Tutti i modelli hanno 
un alto grado di affidabilit^, grazie anche aU elevato stan¬ 
dard qualitativo dei materiali utilizzati. 

Qualiti di prodotto e qualit^i globale, che significa un 
“team"’ di specialiari costantemente al vostro fianco per 
fomirvi consigli, assistenza tecnica e soluzioni piu op¬ 
portune. 

Lemon computers, the right solution! 



D-LINK: una sigla nel mondo del net-working informa- 
tico* Un mondo infinite di posaibilita si apre di fronte 
a voi senza dover fare cospiqui investimenti. 

ONE BRIGHT CONNECTION 


local 

AEEA 

jg^nTWORl^ 


CAL I 
aBAl 


Con JEN e D-LINK non ci sono problemi* Si possono 
collegare in rete uno o piii computers, incrementare la 
potenza, aggiungere un nuovo computer tutto questo 
senza difificolta di installazione. Si possono scegliere tra 
i vari sistemi operativi LANSMART * NOVELL - UNIX, 
si aggiungono le schede ed e fatta! Tutto questo dk la 
possibility di modulare i propri investimenti in sintonia 
con le proprie esigenze. 

D-UNK the bright solution! 



JEN EtiTTHONiairi_ 

Zona y. E. Fermi - 62010 MONT0.UPONE (MQ ^ U 0733/224012 ^ Fas 0733/224035 
MIUNO ^ Tel. 02/2130676 ^ in 02/2138831 - ItaHa 


jumpNi 


computers 


IMiitk 
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VIDEO SEQUENCE CAPTURE: 1st MPEG SOLUTION 


45 SECOm 



MANUFA CTURBfi 


VIDE»AMKER 



COMPARISON 

VIDEO MAKER 

THE MARKET 

yi 


yes 

no 

i 

MPEG compression 

yes [about 30 Kbytes per second J 

no 


EXgitei VCR {100 % sollwarei 

yes 

no 


Framt capiure 

high pt'ofesslanat giualfty 

itiedlLiiti guolity 

f 

^ lors 

IG iTiillions colors per pixel 

19 millions colors per pixel 

i 


4:2:2 {2 limes more color samples i 

4:1:1 


Video standard 

NTSC PAL and SECAM 

NTSC. PAL 



76SX57S iPAL and SEC AM) 

720x512 iPAL) 

r 

Spatial derinillon 

640x490 (NTSC) 

Smm {NTSCl 

i 

Aspect ratio 

pixel 

rectanguler pixel 


Size of the board 

sbonr compalible wim desktop PCs 

long 


Technology 

miniaturized. SMT 

classic 

It 

InstallatJon 

no swilcbes el all 

many switches 


IRQ DMA 

none: high ppmpalibjUty 

several IRQ and DMA 


SVGA modes 

all 

iFinited 

J* 

Video lecture conneclor 

nol rreeded 

absolutely necessary 

( 

RAM lirniilalion In your PC 

unlimiled 

conIIlet above 9 MB 

kl 

Cafi/e 2 meters 

iv/fn RCA, BNC,.SCART connectors 




PROFESSIONAL 
FRAME CAPTURE: 
16 MILLIONS 
OF COLORS 


MPEG decodir>| 
^ display 


VIDEO SOURCE 


VIDEO MAKER'^' Is deuvered with the best software under WINDOWS 


3 IMAGER"": frame capture, video sequence capture. MPEG compression, 
image edition (color controls, text overlay, cropping, zoom, vertical & horizontal 
flip, numerous filters, contour extraction,save images in .BMP 
(8 bits or 24 bits), .TIP (G, P, RGB, YUV, CMYK,PCX, .VSF. ,MPG,... 

■ MPEG PLAYERT”: veritable digStaJ VCR, letting you pfay MPEG-compressed 
sequences in normal mode or single-step forward or backward under 
WINDOWS 3.0 and 3.1. 

* MULTIMEDIA MANAGERtm from MULTIMEDIA TELECOM: true generator 
of multimedia and hypermedia applications with the foltowing main features: 

' intuitive icon-based interactive multimedia scenarios, 

- direclfy compatible with VIDEO MAKER"'", 

■ compatible with alt the MPC audio cards (ex : SOUND BLASTER"^'), a 

- manages muilimedia librairies.with sound, image. ? 

' manages active regions in the images, i 


as, i CANADA 

Ph.: 404921 61 67 ‘ fax.: 404 92192 43 

EE.aPh.;33.l46.29.mM 

Fax,:m.4$MQ3,04 

!■ Mil bmww 


VIDEO MAKER 
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FIRST IMPRESSIONS 


Lotus Improv for 
Windows 

KENNETH M. SHELDON 


Lotus's Improv Two years ago, Lotus Developmeni introduced 

-——— - Improv, a radically different kind of spread- 

spreadsheet builds ^heet (see *‘What’s NeXT After I ^2-3?,” Octo- 

and automatically BYTE). The probiem with Improv 

__ was that you needed a Next computer to run 

applies formulas it—which meant that most of us couldn’t. Now, 

- Lotus has released Improv for Windows. Al¬ 
though it may not lure advanced users away 
from more traditional spreadsheets—such as Excel, L2-3, and Qualtro Pro—^the 
results are fascinating, and Improv is sure to influence the future developmeni of 
the spreadsheet. 

Itetni/Jng Your Data 

Ordinary spreadsheets organize data into rows and columns. Improv, on the other 
hand, looks at data as items. Instead of A, B, C and 1, 2, 3, Improv uses item labels, 
such as ‘Territory” and ‘'Sales."’ Cells that in traditional spreadsheets would have 



Screen 1* Improv's worksheets organize your data by items, letting you create 
subcategories within an item. 


names such as “C3” become “Eastern Re- 
gioniQl,” and a typical spreadsheet range 
such as '‘A3,.Al5” becomes the more 
meaningful “Jan„Dec” in Improv. 

To create a formula with Improv, you 
just point and click on the appropriate 
items. Improv builds the formula in a/or- 
mula pane that is attached to the bottom of 
the worksheet and applies it to all items 
that are appropriate. (Of course, if youTe 
a masochist, you can still enter your for¬ 
mulas manually from the keyboard.) While 
other .spreadsheets may let you name cells, 
ranges, and formulas, the procedure is not 
set up as an integral pari of the structure, as 
it is with Improv, and is nowhere near as 
easy. 

Screen I is a worksheet for a dough¬ 
nut company, with three categories of 
items: Region, Year, and Flavor (a sub¬ 
category of Region). To see Region as a 
SLibcategory of Flavor (so you can tell 
where plain doughnuts sell best), you just 
drag and drop the Flavor tile (a button in 
the lower left of the window) in front of the 
Region tile, Improv instantly rearranges 
the data (see screen 2). Drag the Year tile 
to the upper left of the windows, and Im¬ 
prov places each year on a separate page, 
which you can flip through by clicking on 
the page icons. Each of these pages is a 
Fjew of the underlying model. Improv lets 
you create as many as 16 different views 
and then choose among them using a 
browser window. 

Improv formulas are smart (note that 
the formula for Grand Total of doughnuts 
sold is smart enough to ignore subtotal Jel¬ 
ly Total), as well as being general-pur¬ 
pose. To create the doughnut spreadsheet 
using a typical spreadsheet application 
would require 28 formulas, each existing in 
a separate cell. Improv uses just three for¬ 
mulas. 

A Windows View 

In porting Improv to Windows, Lotus 
adopted the overall Windows look, as well 
as many of the features that aie becoming 
standard to that environment. For instance, 
a row of SmaitJcons lets you perform com¬ 
mon actions at a click of the mouse, and a 
status bar at the boiiom of the window 
gives you information about the current 
selection. You can customize the Smart- 
Icons palette, even adding your own icons 
to which you attach macros to automate 
repetitive tasks. 

If you don’t like the Smarticons or sta¬ 
tus bar, you can simply hide them. And a 
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click of the right mouse button on a Smart- 
Icon brings up an explanation of that icon. 
(Elsewhere in Improv, clicking on the right 
mouse button brings up a menu of actions 
that are appropriate to that particular ob¬ 
ject, such as changing the color, font, or 
justification.) 

To create a chart in Improv, you select 
a worksheet (or range) and click on the 
Create Chan icon. Improv auioniatically 
creates a bar chart (although you can eas¬ 
ily change the program so that a different 
style of chart is created) and lets you add 
colors and titles and liide elements, as well 
as many other options, Improv reverses 
the usual worksheet-chart relationship: 
Rather than place a chart directly on a 
worksheet, you add a hotview (essentially 
a copy of the worksheet) to a chart. Any 
changes you maJte to the worksheet are 
immediately reflected in all charts and 
hotviews. 

Improving Your Old Worksheets 

Improves features make it easy to create 
new worksheets. But what about work¬ 
sheets that you've created with other ap¬ 
plications? 

Improv will import worksheets from 
Lotus 1-2-3 (including the new release 
3.4), Excel, and a variety of other formats, 
and you can tell it to use the row and col¬ 
umn labels as item names. As Improv im¬ 
ports a spreadsheet, it filters cells that con¬ 
tain formulas and converts them to Improv 
fonnulas. Also, Improv alerts you if any of 
the formulas didn’t make the trip success¬ 
fully. 

Unfortunately, due to the difference in 
the way a traditional spreadsheet organizes 
data, you may have to do a fair bit of mas¬ 
saging to get your Improv worksheet to 
look right. And if you need to import a 
3-D spreadsheet, things get even trickier. In 
my tests with a beta version of Improv, I 
was able to import some (but not all) of 
the Excel worksheets I tried, and formulas 
containing references to other worksheets 
were lost. 

Improv maintains multiple spreadsheets 
a.s pages of a single worksheet or as several 
worksheets in a single model. You can link 
worksheets in a model by pointing and 
clicking to create intersheet formulas. To 
link worksheets not in the same model— 
or those in other applications—you must 
use DDE or OLE links. 

Aside from the issue of importing data, 
Improv has just a few interface quirks, 
such as the lack of a button to automatic 
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Screen 2: Improves smart formula.^ let you rearrange your items simply by dragging 
and dropping a tile. 


cally resize columns to fit cell contents. 
Nor can you add blank lines to a work¬ 
sheet for appearance's sake. And while 
Improv can automatically assign label 
names (e.g., duplicate an item called "‘Jan?' 
and Improv will automatically label the 
next items “Feb ” “Mar," and so on), this 
feature doesn't work as well as Excel’s 
aulo-fill feature: Create the labels 1,3, and 
5, and Imprav will label the next item 6, 
unless you explicitly spell out the steps in 
a Data Fill didog box. 

A New Species of Spreadsheet 
The development of the spreadsheet is 
surely a case of punctuated evolution: grad¬ 
ual improvements marked by occasional 
dramatic changes. Just as VisiCalc was 
overwhelmed by the speed and charting 
abilities of Lotus 1-2-3, 1-2-3 has lately 
been challenged by spreadsheet programs 
better adapted to the world of graphical 
interfaces. 

In spite of a few minor quirks, Improv is 
a major advance in the spreadsheet 
metaphor. It is probably the easiest spread¬ 
sheet for novices to learn, and even old 
hands may find the traditional spreadsheets 
they're used to working with to be inflex¬ 
ible and hidebound once they’ve played 
with Improv. Now that Improv has mi¬ 


grated to the Windows world, the effect 
on the rest of the spreadsheet community 
should be very interesting. ■ 


Kenneth M. Sheldon is a consulting edi¬ 
tor for BYTE specializing in new comput¬ 
er technologies. You cofi reach him on BIK 
as ''ksheldon.'' 


THE FACTS 


Improv for Windows 

S495 

System requirements.'^ 

A 386SX or higher with VGA, a 
mouse, DOS 3.31 or higher, 
Windows 3. L 4 MB of RAM, and a 
hard disk with up to 12 MB of free 
space. 

Lotus Development Corp. 

55 Cambridge Pkwy, 

Cambridge, MA 02142 
(800)343-5414 
(617) 577-8500 
fax:(617)693-1197 

Circle 1167 on Inquiry Card. 
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FoxPro 2.5 for DOS and Windows 
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L ike many FoxPro users, I 
rejoiced in the speed and 
power of the blockbuster ver¬ 
sion 2.0. ( worked hard to de¬ 
velop a multiuser FoxPro ap* 
plication that would enable 
BYTE’s DOS, Windows, Mac, 
and Unix users to share data on 
our LAN. Clearly, I should 
have paid more respect to Mur¬ 
phy’s Law. The challenge of 
merging three code bases into 
a common core made the vi* 
sion of multiplatform FoxPro 
painfully slow to materialize. 

The simultaneous release of 
FoxPro 2,5 for DOS and for 
Windows represents two giant 
steps in the right direction. 

Both are high-performance multiuser prod¬ 
ucts that can share not only common data, 
but also common FoxPro application code. 

My first test of FoxPro for Windows 
was, of course, to rebuild and run my 
biggest version 2.0 application. U worked, 
but what appeared in the upper-left quad- 
rant of my 1024- by 768-pixel Windows 
display were ugly caricatures of my care- 
fully designed FoxPio 2.0 screens. By de¬ 
fault, FoxPro for Windows presents DOS- 
defmed screens using a monospace OEM 
font, .squashed controls, and lines and box¬ 
es made from characters rather than Win¬ 
dows graphics. 

To perform a Windows face-lift, you 
edit the screen’s underlying database (its 
*SCX file) using the FoxPro for Windows 
screen builder. It spawns a tool called the 
/rartsponer, which automatically dupli¬ 
cates each screen-definition record, tags 
one member of each pair for DOS and the 
other for Windows, and assigns default 
fonts, sizes, and positions to the Windows 
dements. When you generate code from 
that screen database, you're actually cre¬ 
ating two similar programs wrapped up in 
a giant case statement. At run lime, one 
of those branches will execute depending 
on whether the system variable _DOS or 
_WINDOWS is true. 

While the automatic treatment yields 
true Windows screens, I had to fiddle a lot 
with color, size, style, and placement to 
make my screens look good. I'd rather not 
repeat the exercise for the Mac and then for 
Unix. A more intelligent transporter could 
simpliiy that chore. Even then, there would 
be another wrinkle. Automatic bracketing 
of code for multiple platforms requires use 
of the screen builder and code generator. I 


use these tools for all static interface ele¬ 
ments, but I've tended to hand-code dy¬ 
namic elements such as pop-up menus. 
Now r 11 have to test for _DOS or _W1N- 
DOWS (or, soon, _MAC or_UNIX) in 
each of these cases and code variations for 
each platform. Fd hoped to avoid thai. If 
DOS is my reference platform, I shouldn't 
need to make exceptions for Window,s, 

Conversion hassles aside, there's a lot to 
like about FoxPro for Windows. A 32-bit 
application built on Watcom's Windows 
extender, it runs single-table queries 
briskly and blows away version 2.0 on 
rnuliiiable queries. There are plenty of 
Windows goodies as well The new GEN¬ 
ERAL data type holds sounds, pictures, 
and other objects that arc dished up by 
OLE servers. 

FoxPro’s DDE support is spiffy. I was 
delighted by how easily I made FoxPro 
play the role of a DDE seiver that could re¬ 
ceive SQL queries from DDE clients, ex¬ 
ecute the queries, and poke back results. 
Other Windows enhancements include 
odometer-like *'spinner" controls, func¬ 
tions that call the Windows common font 
and file dialog boxes, and the ability lo 
drag and drop lines in the text editor. The 
beta version I tested wasn’t able to cal) 
DLLs from FoxPro code or use ODBC 
(Open Database Connectivity) to fetch for¬ 
eign data—two features Microsoft says 
will appear in the shipping product. 

If it weren’t for all the new toys in Fox¬ 
Pro for Windows, Pd be tempted to stick 
with its DOS counterpart. Like version 
2.0, it comes in 16- and 32-bit versions. 
The latter, which is now built on Phar 
Lap's DPMI (DOS Protected Mode Inter¬ 
face)-compliant DOS extender, coexists 


with the DOS 5.0 and Win¬ 
dows 3,x memory managers 
and is also screamingly fast. I 
won't benchmark formally un¬ 
til both version 2.5 products 
ship, but it looks like the 32- 
bit DOS product will leave the 
32-bit Windows product in the 
dust. Because it can now also 
run under Windows, the DOS 
product merits serious consid¬ 
eration even in Windows-cen¬ 
tric environments. What you 
gain with the DOS version is 
speed and freedom from mul¬ 
tiple-platform maintenance. 
What you lose, though, is the 
ability to stir the spicy FoxPro 
ingredient into a rich stew of 
Windows applications. 

How does FoxPro for Windows com¬ 
pare to Access? It depends. If 1 had to tar¬ 
get only Windows, I'd go with Access, 
which is smoother lhan FoxPro’s initial 
Windows port. Access’s intrinsic SQL is 
also more appealing than FoxPro's lay¬ 
ered, read-only SQL. I’d favor FoxPro for 
raw speed, however, particularly with huge 
databases. And, of course, I still hope to 
deliver my FoxPro application to Mac and 
Unix users. FoxPro's multiplalform strat¬ 
egy isn’t as refined as I'd like, bui ii looks 
workable. Murphy willing, I'll find out for 
sure later this year. 

—Jon [/del/ 


THi FACTS 


FoxPro 2,5 for Windows 
FoxPro 2,5 for D05 
$495 each 

Sysfeni i rmten tx: 

Hardware (DOS): A 286 for the 
16-biL version; a 386 with 2 MB of 
RAM for the 32-bit version. 
Hardware (Windows): A 386 with 
4 to 6 MB of RAM. 

Software; DOS 3.1 or higher; 
Windows 3.0 or higher. 

Microsoft Corp, 

1 Microsoft Way 

Redmond. WA 98502 

(800) 426-9400 

(206) 882-8080 

fax: (206) 936-7329 

Circle 1 1 69 on InquirY Card. 
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Powerful New Tools for OS/2 Programming 


^he WorkFrame/2 product... because the 
>est environment for application development 
s the one you create yourself. 

J^ith WorkFrame/2, you can integrate your choice of 
evelopment tools including those for DOS and W indows, 
open, configurable and language independenU And it’s 
asy to customize the WorkFrame/2 interface to create your 
wn development environment 

he concept is simple. WorkFrame/2 organizes files into logical 
nits called projects. By associating each project witli your 
ersonal choice of comp iler/debugger/linker/editor you can gel 
le greatest productivity possible from all your development toots. 

lie C Set/2 product because application 
evelopment should be fast - and simple! 

Set/2 delivers a one-two punch to help you create some of 
[e fastest-performing OS/2-based applications possible. 

rst, the 32”bit C compiler enables your applications to exploit 
le speed and power of 386- and 486-based computers, Ifs the 
^st high-performance code optimizer in the business. W^ith the 
Set/2 compiler, unsafe optimizations simply don’t exist. 

?cond, C Set/2 comes with a fully interactive, hill-function, 
urce-level 32-bit Presentation Manager debugger. Just point 
)ur mouse and shoot, using the graphical PM user interface 
or use the keyboard. 


Either way it’s easy. And you’ll gel instant feedback on the 
screen to verify what youVe doing. Debugging has never been 
so simple! 

And thf^re’s more. The C Sei/2 compiler conforms to industry 
standards - including AJVSI C and ISO/lEC ^ and offers 
Microsoft C compatibility. W^ith features like a full suite of run¬ 
time libraries and 32-16 bit linkage, you can be sure C Sel/2 
will provide the function and flexibility you need to make 
application development last and simple - the way it should be. 

OS/2 2,0 Developer^s Toolkit 
because it lakes the right set of tools 
to build powerful applications, 

OS/2 2.0 Developer’s Toolkit is the perfect companion to use 
with C Set/2. It contains a variety of language-independenI 
application build and productivity^ tools. For the C Sel/2 
compiler, Toolkit provides the system linker and system header 
files. It also contains the import libraries and the NMAKE 
utility you need to dramatically increase the capabilities of 
C Set/2 to build powerful applications. 

To order or gel more informatiou on how IBM application 
development tools can work in your OS/2 environment, 

in tlie USA caU 1-800-342-6672 
in Canada call 1-800-465-7999 


taking good things happen in application development 

t. OS/2, and PresentatiDh Manager are regiatered trademarks, C Set/2 and Wortdrame are trademarks of Intemaflonat Business Machines Cerporation. Windows ts a tmdecnark of Miemsett Corporation. 
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S uperMaich, the part of SuperMac 
Technology that creates products for 
PCs, has done kself proud. Its late.si prod¬ 
uct, VideoSpigot for Windows, brings to 
Windows users the image quality tmd ease 
of installation that its Mac predecessor car¬ 
ries. Built to run with Microsoft’s Video 
for Windows, the video-capture and play¬ 
back extensions for Windows 3J , this 
newest VideoSpigot offers some key ad¬ 
vantages that other video-capture boards 
don’t have. 

VideoSpigot for Windows is a single 
board with no jumpers or DIP switches. 
It occupies one interrupt—being a 16-bii 
board, it can be placed above IRQ (inter¬ 
rupt request) 7—and one 8-KB region of 
memoi^. That 8-KB relocatable buffer be¬ 
came a favorite of mine from the very be¬ 
ginning, When \ looked at Ihe beta ver¬ 
sion of Video lor Windows (sec “Micro¬ 
soft’s Small-Screen Debui,” December 
1992 BYTE, page 56), 1 was slymied by 
the inability of the capture boards that are 
supported by that release (including Video 
Blaster and Super Video Windows) to run 
in my system with 16 MB of memory in¬ 
stalled. I had to gel one of the PCs from 
BYTE’s Multimedia Liib, a Uniq 486/50, 
downsizi^d to 8 MB to accommcHlatc the 
overlay boards. 

Now I can get the Uniq system decked 
out again, because VideoSpigot’s memo¬ 
ry buffer can be located either below the l- 
MB mai'k or in upper memory around the 
15- to 16-MB Lirca (which is where over¬ 
lay boards typically go). VideoSpigofs 
installation dialog box has a “Scan” button 
that will hunt for a free 8-KB hunk of 
memory. Even though it failed to find any 
such biee memory on my system, it worked 
fine when I gave it a handpicked address to 
search for. 

Unlike most other current Windows dig¬ 
itizers, this board is not a video-overlay 
board. Its only lot in life is digitizing, and 
that’s a plus. Because this board doesn’t 
expect to be cabled to a VGA adapter’s 
feature connector (as video-overlay boards 
do), you can use VideoSpigot with any 
kind of display you like. Overlay boards 
often get cranky in Super VGA modes, 
and they can get really cranky (read that as 
“stop working”) at high resolutions. You 
can run an overlay board without its VGA 
connection, but the video often comes in 
misaligned because tlie VGA mode you’re 
using can’t be sensed. In contrast, Video- 
Spigot doesn’t care what display you’re 
using—just as long as you’re using a Win- 


Windows Video Flows 


dows-compatible display board, youTe in 
business. 

Aside from all this. Video Spigot’s key 
advantage is the quality of its capture. The 
board uses extremely high quality digital- 
encoding hardware. SuperMac claims 
VideoSpigot will capture 30 frames per 
second at the standard 160- by 120-pixel 
window size and 15 frames per second at 
the 320- by 240- pixel window size. While 
I verified that it did indeed move faster 
than my Video Blaster, it was difficult to 
get a reliable measurement because of all 
the conditions that affect capture speed 
(disk fragmentation, disk cache, and mem¬ 
ory are key variables). 

When it comes to playback lime, the 
board steps out of the way; there is no 
hardware acceleration of either the display 
or decompression. SuperMac has its own 
com pres sor/deconi pressor software that it 
claims does the standard set provided by 
Microsoft one better. Thi.s software plugs 
in as a Windows driver and offers higher 
compression ratios. In addition, accord¬ 
ing to SuperMac, it also offers better-look¬ 
ing video. 

As with other Windows capture boards, 
the audio that accompanies your video is 
digitized through a separate connection to 
an MPC-compatible sound ciird. Video¬ 
Spigot connects to both composite and S- 
Video (Y/C) video devices through ports 
on the back of the card. Only one input is 


active at a lime, and the capture driver lets 
you select an input manually or else sens¬ 
es which connection has an active signal 
and selects it for you. 

VideoSpigot will be bundled with a col¬ 
lection of software from Asymetrix, in¬ 
cluding Multimedia ToolBook, Make Your 
Point, and McdiaBlilz. A video editor isnT 
part of the bundle because a third-party 
editor (a la Adobe Premiere for the Mac) 
for Windows doesn’t exist yet; Video for 
Window's does include some limited edit¬ 
ing capabilities. Video Spigot’s ease of in¬ 
stall alion and use, relatively low cost, high- 
quality color, and enhanced compression 
software make it as obvious a choice for 
Windows users as it has been for Mac 
users. 

—Tom Yager 


THE FACTS 


VideoSpigot for Windows 

$499 

SuperMac Technology 
485 Potrero Ave. 

Sunnyvale, CA 94086 
(408) 245-2202 
fax: (408) 735-7250 
Circle 1168 on Inquiry Card, 
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Microsoft BaJIPoint is 



four different angles. 



Ballpoint* mouse raises your comfort level several degrees. 
And its easy-to-see cursor lowers your frustration level just as 
much. The point being, if you use the Wmdows*" operating system 
on a laptop, BallPoint mates your work even easier. So call us at 
(800) 426-9400 to find out how 
to get one. Because next to this 
mouse, others are hard to handle. Nfeking it easier 



(9 199Z Micrvsq/i Coipomlmn. Ai! resejW. in fifer /nlhe^ ifm 50 ffltf l^206^^ 936-SS6i!. 

Customers tJt Canada, coif fSOOJ 563^9043. and SaH/U'ni fmdetrtarihs attd tVinilm's it a tnnkmark ^Mkrtisa/i CarpoMtkft. 
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Atari’s Falcon030 Leads the Pack 



W hile IBM. Apple, and 
others are expected to in¬ 
troduce computers with DSPs 
(digital signal processors) taler 
this year, the first company lo 
ship a low-cost PC with a DSP 
is none other than Atari—the 
video-game company that once 
hit $2 billion a year in sales iind 
then nearly collapsed in the 
mid-1980s. 

Although Atari is smaller 
these days, it’s still selling a 
line of computers. Atari’s latest 
computer, the Falcon03(h is a 
surprisingly versatile machine 
that points the way toward a 
new generation of multimedia 
computers. Given Atiui’s track 
record, it’s hard not to be skep¬ 
tical, but ihc Falcon really is 
something different. 

Right out of the box, wiih 
no additional hardware re¬ 
quired, you can attach the Fal¬ 
con lo a VGA monitor, a TV, a 
VCR, a camcorder, a stereo 
system, a pair of microphones, 
an electric guitar, a MIDI keyboard. oraU 
most any audio/video device that accepts a 
patch cord. To add similar capabilities to 
any other PC would probably cost more 
than the price of tlie Falcon—$799 for tlie 
basic unit with i MB of RAM and a L44- 
MB floppy drive. 

With the right software, you can mix 
multiple sound sources, apply special ef¬ 
fects, and record audio on either a tape 
recorder or the computer’s hard disk. If 
you choo.se direcMo-disk digital record¬ 
ing, ihe Falcon supports eight-track, 16- 
bit stereo at sampling rates of up to 50 
kHz, exceeding the quality of CDs and 
DAT (digital audiotape). 

The Falcon is also adept at handling 
video and graphics. Built-in video sup¬ 
ports 65,536 colors at 640 by 480 pixels, 
with 262,144 possible hues. The comput¬ 
er accepts an external video synchroniza¬ 
tion signal for genlocking, and a special 
overlay mode lets you add titling and spe¬ 
cial effects. Composite video and RF out¬ 
puts are standard. It wouldn’t take much lo 
turn the Falcon into a low-cost video work¬ 
station. 

What makes all this possible is the 32- 
MHz Motorola 56001 DSP, coupled to a 
16-MHz 68030 CPU and a pair of custom 
coprocessors. The DSP is the most im¬ 
portant component. DSPs excel at pro¬ 


cessing fast streams of sampled analog 
data in real time, making them ideal for 
multimedia applications. Computers with 
DSPs can do a better job of manipulating 
music and speech, compressing sound and 
graphics, and communicating with analog 
devices. What’s more, DSPs can work in 
the background, freeing the CPU for other 
tasks. 

For example, the Falcon’s DSP supports 
eight 16-bit DMA channels that operate 
in parallel, allowing simultaneous audio 
recording and playback. Standard audio 
interfaces include stereo I/O jacks and a 
pair of MIDI ports for attaching music 
keyboiu-ds and other MIDI devices. 

Another port brings out the pins of the 
DSP bus. This makes the DSP accessible 
for a wide range of uses, including video 
digitizers and telecommunications. Also 
standard are a LocalTalk port for easy net¬ 
working with Macs iind a SCSI-2 port with 
DMA. The fast SCSI port is vital because 
the Falcon’s internal 65-MB hard drive 
isn’t nearly large enough for serious digi¬ 
tal recording, which at CD quality gob¬ 
bles up more than 7 MB per minute. With 
the SCST-2 port, you can add as much stor¬ 
age as you can afford. 

The Falcon runs a proprietary multi¬ 
tasking operating system and Digital Re¬ 
search’s GEM. It’s compatible with most 


software written for Atari’s ear¬ 
lier ST computers, including a 
wide variety of applications for 
business, desktop publishing, 
and entertainment. There’s a 
particular abundance of music 
software, and some of it’s be¬ 
ing rewritten to take advantage 
of the Falcon’s DSP. Only a 
few DSP-driven programs 
were available for this evalua¬ 
tion, however, and they were 
still unfinished. 

One program 1 tested was 
Musicom. I plugged an elec¬ 
tric guitar into the Falcon and 
used Musicom to add flanging, 
harmonizing, equalizing, dig¬ 
ital delay, and heavy-metal dis¬ 
tortion—replacing hundreds 
of dollars’ worth of special-ef¬ 
fects pedals. Next, 1 digitally 
recorded a rhythm track onto 
the Falcon’s hard disk. 1 used 
Musicom to play back the 
rhythm guitar, mix in a lead 
guitar, and record both parts on 
a tape recorder. And I did all 
this without any extra hardware. 

Until now, the only desktop computers 
with integrated DSPs were the Next work¬ 
stations, which also use the 56001 DSP 
from Motorola. IBM and Texas Instru¬ 
ments have developed a DSP called the 
MWave, which will appear in IBM’s Ul- 
limedia computers later this year. Apple 
has adopted AT&T’s DSP3210 for its fu¬ 
ture Macs. With the Falcon030, Atari is 
offering a tantalizing and affordable pre¬ 
view of things to come. 

—Tom R. Halfhm 


THI FACTS 


FalconOdO 

with ] MB of RAM and a 1.44-MB 
floppy drive, $799; with 4 MB of 
RAM (expandable to 14 MB) and an 
internal 65-MB IDE hard drive, 
$1299 

Atari 

1196 Borregas Ave. 

Sunnyvale, CA 94089 
(408) 745-2000 
fax: (408) 745-4306 

Circle 1170 on Inquiry Card. 
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HUGE SELECTION AT THE 


WATCOM sgi- 

Developer’s Edition 

by WATCOM 

Complete client/server development tool 
allows you to ife'ekjp and depk^ aua^e-usca: 
standalone applications, and to develop 
applicalions fcir iise with the Network Server 
Edition {sold separatel>i Includes: Sln^e- 
user database server (both 16 and 32‘hit ver¬ 
sions); ACME application development ^tem; Embedded SQL 
C/C++ preprocessor: SQL Ubrartes for WATCOM C, C/366, MS/C ^ 
and BC/C++. 

List: $395 Outst $299 

FAX.meniit 1683-0010 



RIGHT PRI 

ICE! 

CALL TODAY! 

38GMAX 

S72 

MKS Learning UNIX 

$39 

fialer 

$393 

MKS Toolkit 

$209 

iar Cade ybrary 

S35ft 

MS C/C++ 

$309 

Borland C++ 

$319 

MS Visual Basic 

CALL 

C Windows Tlkt3SB 

$173 

Mulli-£dit Professional 

$139 

C+4/Views 

$449 

Norton Desktop/Win 

CALL 

C-QOC Prolessiooal 

$269 

ohject-Manu 

$269 

C AO/C AM pro ducts 

CALL 

Opt-Teoh Sort/Merge 

$119 

CAS£:W Corporate 

CALL 

OPTLINK 

CALL 

Clipper 

$499 

OPTLINK/Compress 

$315 

dBASE IV 

$499 

Paradfix 4,0 

S569 

dSFast Windows 

$395 

PGL 

CAU 

dGT-llniimiled Birntime 

$499 

RTUnk/Flus 

$445 

Dr Switcli-ASE 

$159 

RTPatch 

$69 

GX Product 

CALL 

SlickEdit 

$149 

KPWio++ 

CALL 

SQAffieplay 

$79 

Label Master 

$429 

Turbo 0++ for Windows 

$112 

Lahey EM/32 5,D 

$1,D15 

WATCOM FORTRAN 77^ 

$719 


Essential Graphics 
Chart™ for Windows 

by South Mountain 
Software 


mts 

Ovi 


Essential Grapldcs Chart for Windows lets 
you turn your data into charts and graphs 
that make an immediate visual Impact. 

Features Include: DLL-works with any 
Windows AH oompatMe iarguage, 2D bsr, 

3D bar, for all chail types. leal-tiine 

charls, hue psspective and mtational CEipabiUty. No Royalties, 

List: $399 Ours: $299 

2089-0017 


few 


INSTANT REPLAY 
PRO (IRPRO) 3.0 

by Instant Replay Corp. 

IRPRO K an anllinring/ devdopmmt aaftware 
system lor the oneatioi of; 1) Demo disks and 
software acb^ 21 tutorials, training materials, 

CBT, 3) professional presentations: a) 
Laseidlsk basenl and bj computer managed 
slide showSy IRH^D manages the captme of 
audio, video, graphka. anlmalioits and com- 
piiessed ^-Ideo for tnoorporatlon Into your presentatJon, 

List: $795 Ours: $599 

FAXf£(Era# 1760-0001 




(Computer* 

/ISSOCIATES 

Softwore superior by aesign. 


CA-Clipper 5.2 

by Computer 
Associates 

Cliipr is a comprehenskn PC applka- 
tion devdopment ^’stmi Jar PCs olfer- 
tng network suppoL usor exiEnaibdliLy, 

a replaceable database driver and cjeecutable file generation. An open architeif3tnre 
sygtonii Clipper Includes a tnbust langu^e, pra^pirooessar, compila:, linker, virtu¬ 
al memoty manager^ editor and debugga:. and permits devidopiruetit of sgtpUca- 
tkMis that are iaiger than avafbabie memmy. 

Ust: $795 Outs: $499 

FASLceUra # 5400-0001 


9+E Database Library 
(QELIB) 1.1 

by Pioneer Software 



A set of E>ynanile link libraries providing a 
cotnmon call level Int^tace for devebper j 

tools such as Visual BASIC. ToolBoolc lL—^^ ■ 

Actor. Smalltalk, C. C++, etc, and most 

macro language pradurts to access data fmm Omefe, SQL Server, Sybase, EE 
Database Manager, DB2, Pfetwarc SQU dBASE, Fhmdosi. Ejicd, and Text fibs. 

List: $309 Ours: $359 

FAXr^fLTo# 2625-0002 


RiUcTosoft Windows for 
Workgroups 

by Microsoft Corporation 

Considering how raucli easier one PC is to use 
with the IVIS WlndfTws'^'^ operating ^^stem, imagine 
«haL MS Windows^^' for Workgroups mn do lb: an 
rntirc group, Sodi as infunuallon silutring among 
nany PC usais that can lead to ewen better, more 
»Daboratk'e woik. Printer sharing that uses haid- 
vane resources more efficiently. And schedule 
nanagement that improves efficiency’. 

XTorkgroups List: $249 

IDD-On List: $ 79 

fTAXcftcnt# 1269-0042 




Ours: 

Ours: 


$149 
$ 61 


DESQview/X 

by Quarterdeck 

Graphics. Multitasking, and Connectivity. 

DESQilew/X is a stunntng DOS graphic emi- 
ronment-just like MS Windows or OS/2, Run 
mulliple programs at the same time using sim¬ 
ple, intuitive icons, with an added benefit: The 
X-Windows, the international standard for 
graphical computing and distributed computing. 

This means DESQview/X can run programs remotely from other DOS 
PC s ranrdng DESQview/X or UNIX X-W'^lndo’ws workstations, with 
point and click siinplicltj'. Your networked resources can become trans¬ 
parently accessible from your PC. Also includes 9EMM-386, Manifest, 
JuH compatibility with MS Windows* and the Adobe Type Manager. Call 
for details. 

List: $275 Ours: $248 

FAXrff^?m # 0027-3001 















Sizzles! 



tiftmare 



O' 


WATCOM C/386 9.0 

by WATCOM 

Develop and Debi^ 32-blt applications for 
extended DOS. Windows, and OS/2 2*0 
wldi ihG most coniptete 32-bit C develop¬ 
ment parkage available. Includes the luyal- 
ty-free DOS/4 GW DOS extender by 
Rational Systems, components from MS 
WindoiA's SDK, compiler linker* deta^ggcT^ 
profiler, pins numerons development tools. Supports other industry 
standard l^bit DOS exlendss. Create ADS AppHcallons Ibr AutoCAD or 
embedded s^tems devdopmenL 




Visio 

by ShapeWare 

With Visio's^'^ fntiiith>e drag and drop draw¬ 
ing, eveiyone can create prafesstonal-quallly 
graplTJrs* Straightiorward slendJs, designed 
for everyd^ business drawings and tedmical 
dlagFams, prm'lde all the shapes you need. 

Whether you're creating engineering schemaTjes. 
ndwork or block diftgrams. oig charts, pmgmmming 
Ikjw charls, or vour own custom drawings, Viskj has a stend] of shapes 
tot win make’your job easier tMT A $79 VlStO PROGRAMMERS 
SIENCIL FREE Wrm EACH COPT OF ViatO YOU ORDER! 



Llstr $895 Otixsr $599 

FAKcetemi^ 1683-0001 


list; $299 Ours: $225 
FAXr^f^nj# 1006-2801 
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WindowsMAKER 
Professional 4.0 

by Blue Sky Software 

Ne>l gmeralion of lridnsti>^ standard C/C-I-+ tievdic^ 
menl iixil for Ulndows. Tf le easiest fiastesi way io ere- 
aLc ^A'indows apps. just point arxl dick. New architec¬ 
ture uses Swltdi-irf^ Code Generation Modules for 
generating ANSI C* MFC44. or OWL C++ code amorig 
olbera* Aiwaitl'Wfnrring Visual Pmtotyper leis you lest 
the look & feel and make chani^ on the Dy. IViieCode 
tedinolcgy ensures llie user code is prcstrved during 
code regenemdon. Generates Windows .EXE w/fully eommmtcd C or C++ 
swJiTie, CUA 3r SAA mmpLant 



Ufil: $995 Outs: $695 
FAXafrrfl# 2002-0003 



ED-The Programmer's Editor 

by Lifeboat Software 



A full-featured windows based programmer's 
editor Is here! ED Is setting the standard %^th 
features like background compilation, auto- 
Tnatic code indenting and completion, hyper¬ 
text function/procedure lookups, "smart" 
language-specific editing, a fast "'C" exten¬ 
sion language. Windows Toolbar, unlimikd 
undo and redo, keyboard macros and 
remapping, and emulation of popular DOS 
editors [BRIEF, Wordstar* Qedil. Norton). 


Ost: $209 Oms: $199 


DataBoss 3.5 

by Kedwell Software, Inc. 

Relaiional database application generator. 

Use to develop complete applications with 
menus, forms, browse tables, memo fields, 
reports and more. Includes sophisticated 
screen painter: field definition template for 
defining field characteristics. Indexes, data 
files and their relations: WYSIWYG report 
designer* generator engine and skeletal files. Generates stRJCtured "C" or 
Pascal source code. No license or runtime fees. 

List: $695 Ours; $529 

FAXf^ifm # 3758-0001 



FASL^^tem # 0233-0011 


Microsoft Visual Basic 
^ for DOS 

by Microsoft Corporation 

Award-Winning productivity-now available 
for DOS! Draw forms and controls, write 
event-procedures, use and create custom 
eontrnJs^in DOSI Create aU-new apps or 
combine with exisling C/C++ or Pascal 
code. Highly compatible with VB/Wtn for 
mulil-platfoma devdopment. Even run existing MS Quick Basic/Basic 
PDS code] Includes a native 80 x 86 compiler that create.s 100% 
standalone *EXE files. 3S6 code generation. MOVE overlays, an Inte* 
grated ISAM and much morel 

Standard Edition List: $199 Ours: $139 
Professional Edition List: $495 Onxs: $325 
FAKceicr^ # 1269-0039 





Lahey F77L-EM/32 

by Lahey Computer 
Systems 

Industry leading 32-bit FORTRAN Language 
System includes Phar Lap's 386/DOS 
Extender* VCPl, XMS, and DPMI compliant 
extender enables users to access up to 4GB 
and operate In the OS/2 and MS Windows 
DOS box. The extender is royalty-free and 
includes virtual memory support. 5.1 includes Editor, profiler, make 
Liliilty. library manager, video graphics and 486 optimizations. 90 new 
features Including support for popular VAX and IBM VS, 


List: $1390 Ours: $1015 

FAX :.ctem # 1476-0004 





















MetaWare High C/C++ 

by MetaWare, Inc. 


Vt 


MtjLaWare, Inc. announces Its new'cst prod- 
uct! The 32-bit High C/C++ compiler version 
3-0 Is a true compiler, not a C to C++ Erans- 

laton "Incremental Strengths'" let yon specify _ 

the level of C++ compliatton, allowing you to 
migrate Irom C to C++, one C/C++ block at a 
time. Included Is a C++ tailored source-level 
debugger and a 32-bit Application 

Development Kll for Windows. MetaWare offers a full Hue of tnidh-lan¬ 
guage, multi-platform compilers for professional software developers. 


List; $795 Ours: 

FASLci'tem^ 1590-0008 


$669 


CA-dBFast Windows 2.0 

by Computer Associates 

The cciraplele shind-alone dBASE/Xbase 
det^'ekpmenL langu^ for MS Windows. 

CrcaJte last powcrhiL easy-tD-^use graphical 
applic^tinns. Over 2CX) extensions Id the 
dBASE in FTUS Imiff lage and induries an 
IntemciiV'e edi tor, compUen and linker. 

Challenge your creaUvlty and Imaginatlonf 
Design multfplc wnxlaws, puU-down menus, 
check boxes. list buxES, mdin buttons, bit-map fdctiires, and more! 

List: $550 Ours: $395 

1004-0003 



Microsoft Test 

by Microsoft Corporation 


41* 

e 


MS TfesL Ibr Windows makes comprehensk'e testing 
easier, reduces testir^g costs, and validates the quali- 
1y cf software as you write IL Deliver better ai^Uca- 
tlcns for Windows in less dme. Test the production 
VHBicn of ar^" applimlion liir Ihe Windows enviiuii- 
ment Capture simple lest scripts with a recorder cf 
create sophisticated scripts tn the TestBa^c macro 

langua^, Ifeduce ov’eiail testing time and increase testing accumey. Catch 
bugs lasis: and produce ftrlly fundimal programs in less time, for lower tA=eiafl 
de^'elopment costs. 


List! $395 Ours: 

FAXcetem # 1269-0035 


$275 


QuickForm Contracts 

by Invisible Hand Software 

An cjqDert system ftiryour PC that automates the drafting 
of fourteen categories of contracts most dten needed by 
softwaje dev^epars and consultants. Prompts you with 
multiple choiee quesdms and then aulomatlcalh assan- 
bbsa "near custom" agreement wti^ited to your side, 
QuldcForras literally produces millions of variations of 
documents ^ch in about IG minutes. Fbrt any dom- 
ment to }niir wrad processor for fine turring ty counsel. 
Saves lime, mcn^^ and lefsyuu hit the table first with a document weighted in 
yourftivcr. 

List: $195 Ours: $175 

FAXcetcra # 3285-0001 



BASIC Network Library 
Network C Library 

by Automation Software 
Consultants, Inc. 

The rntist orimprehensHe' bbraries available Ihr 
NetWare softw'are des'etopment. supporting ail 
VTsrslons of advEinced NetWare including 3.1L. 
Over 450 C fivncOons and 300 BASIC functions. 
Include mw features form the NetWare coo 
mand iitie utilities and menu utilities in your C 


or BASIC program. No Hc^eiiifing hassles. C Uhraiy soitrce code av^bte, 

BASIC Library List: $265 Ours: $229 

C Library List: $295 Ours: $259 

FAXcetcra # 1004-9201 




SVS c3/FORTRAN-77 

by Silicon Valley Software 


Version V 2.8.2 


SVS /FORTRAN-77 runs in and creates 32- 
bit executables for use with MS Windows 3.x as 
DPMI executables. Compiler, development tools 
and applications are DMPI conforming and 
support roost VC PI requirements. Extensive 
graphics and sdenlilic function libraiy is included. Executables are 
run-time royalty free. 

List: $395 Ours; $356 

FAXc^tem# 2863-0001 



PROTOGEN 3.0 

by ProtoView 
Development 


GUARANTEED BEST PRICES! 

(Call for details) 


NEW VERSION! The industry 
standard for code generation and 
prototyping Windows applica¬ 
tions, Develop the user Inter¬ 
face of your application using 


y'lsual prototyping meihods. ProtoGen generates expert level com- 
□nented code for ANSI C. Microsoft NT Win32. All generators 
iicludedf User Code is preserved from one generation to the next, 
f's ea^ and fast. 

List: $99 Ours: $95 

FAXcetim # 2553-0002 



To order call: 800-445-7899 
Corporate [CORSOFT): 800 422-6507 
FAX: 908 389-9227 
Infematienah 90S 3S9-9228 
Customer Service; 908 389-9229 


For more information on the products 
featured on these pages eall- 

FAX .rtm®; 908 389-8173 


V)u)guimmm 


* Ail prices are subject to change without notice. 


CirelA 9^ nn fnmrlrv 



















NEWS 


FIRST IMPRESSIONS 


QMS 1725: New RISC, Old Reliability 


T he net work laser-printer market has 
never been a playground. But with in¬ 
tensifying pressure from relative new¬ 
comers such as Compaq and veterans such 
as Hewlett-Packard, QMS has found it 
necessary to update its powerhouse 17- 
page-per-minute QMS-PS i 700 with the 
QMS 1725 Print System. 

Among the biggest improvements the 
1725 offers is an Intel 25-MHz 960-CF 
RISC processor With an on-board 4-KB 
instruction cache and l-KB data cache, 
it's a step beyond the 960-CA of the 1700. 
This product is the first to use the CF chip, 
which Intel announced last May. And 
where the 1700 included Adobe PostScript 
Level 1, HP PCL4 (Printer Control Lan¬ 
guage 4), HPGL (Hewlett-Packajd Graph¬ 
ics Unguage) 7475A/7550A, and CCITT 
Group 4 fax, the 1725 has repackaged and 
enhanced this PDL {page-description lan¬ 
guage) support. 

In place of Adobe PostScript Level 1 is 
QMS PostScript Levels L ajid 2, emula¬ 
tions of PostScript that follow the Adobe 
specification. (QMS already offers this in 
the 8-ppm QMS 860 Print System it an¬ 
nounced last summer.) PCL4 is also stan¬ 
dard; QMS expects to offer PCL5 later. 
Emulations of Group 4 fax (often needed 
for compatibility with compressed files 
even though QMS PostScript Level 2 in- 
eludes it) and HPGL are sold together on 
an optional ($250) ROM card that plugs 
into one of two slots in the front of the 
unit. DECnel users can purchase an LN03 
Plus emulation for the 1700 or the 1725. 

From the outside, the 1725 looks iden¬ 
tical to the 1700. Before adding the two 
500-sheet paper trays, the unit is a whop¬ 
ping 106 pounds. The prerelease version I 
looked at was fitted with 32 MB of RAM 
(8 MB comes standard), a $695 duplex¬ 
ing tray, a $795 internal 40-MB hard drive, 
and 38 of the 39 resident fonts the ship¬ 
ping product supplies. The 1700 comes 
with 45 fonts. 



What the 1725 shares with Its prede¬ 
cessor is a wealth of features that have 
kept the QMS presence strong in the mar¬ 
ket. The 1725 owes part of its appeal to 
the Canon NX engine, also present in HP's 
LaserJet lllsi, and its 50,000-page-per- 
month duty cycle. A generous helping of 
interfiices keeps your options open: serial, 
parallel, LocalTalk, and a fourth you can 
use to connect directly to Ethernet (i.e., 
NetWare, EtherTalk, TCP/IP, or a com¬ 
bination DECnel and TCP/IP) or NetWare 
on token ring* 

These interfaces would add up to little if 
not for the Crow'n technology QMS uses in 
several models to off-load document-pro¬ 
cessing duties from the host computer. The 
1725, for example, lets you adjust the size 
of the buffers you've devoted to each in¬ 
terface to match expected traffic* Each in¬ 
terface can thus accept data simultane¬ 
ously, spilling it over to common printer 
RAM or even to one or more hard disks 
(you can install up to six, counting exter¬ 
nal devices connected through the I725's 
SCSI port). As much as 255 MB of data, if 
necessary, can spill over to disk, where 
it's treated as RAM* 

Another tmpoitani part of Crown is ESP 
(Emulation Sensing Processor) technology* 


A feature found in other vendors’ prod¬ 
ucts under different names, ESP analyzes 
incoming data and selects the appropriale 
language to keep you from having to switch 
settings in hardware or include software 
commands. A con text-switching feature 
preserves the state of one emulation while 
you are using another. 

Prim jobs output alternately to the left 
and right edges of the 1000-sheet output 
tray to separate jobs. Multiple-copy runs 
are quickened through the 1725's storage 
of a page, in compressed form, in printer 
RAM to avoid the need for duplicative 
compilation and rasterization* 

As for print quality, the 1725 offers 300 
by 300 dots per inch or, for four times the 
dots for high-quality work, 600 by 600 
dpi* Text output is crisp and legible even in 
small point sizes. Graphics images, no¬ 
tably at the higher resolution, are clean, 
and the curves arc well delineated* 

If the 1725 is any indication, anyone 
considering a printer for networks of up 
to 20 users may not have to look any fur¬ 
ther than QMS. 

—Ed Peiratore 


THE FACTS 


QMS 1725 Print System 
$5995 

NetWare or EtherTalk 
Ethernet interface, $895 
NetWare token-ring interface, 
$1095 

QMS, hic. 

1 Magnum Pass 

Mobile, AL 36618 

(800)631-2692 

(205) 639-4400 

fax: (205) 633-4866 

Circle 1171 on Inquiry Cord. 


Making Presentations as Easy as 2 , 3 


L otus believes that many computer asers 
who prepare presentations don’t nec¬ 
essarily use presentation packages. Instead, 
they use word processors, spreadsheets, 
or other programs they’re familiar with to 
produce overhead transparencies, slides, 
or handouts. As the old expression goes, 
'‘When all you own is a hammer, every¬ 


thing looks like a nail.” That is, while these 
tools may gel you through the presenta¬ 
tion, they aren’t a particularly elegant so¬ 
lution. 

One challenge Lotus faces with Free¬ 
lance Graphics for Windows 2.0, ac¬ 
cording to product manager Allison Park¬ 
er, is getting people to use a presentation 


package. This may sound odd, considering 
that the market is crowded with excellent 
programs. As with word proces.sors and 
spreadsheets, software companies are 
adding features to keep a step ahead of the 
competition. 

But presentation packages aren't the 
same as word processors and spreadsheets, 
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^^You mean I can order 
from IBM 

over the phone?” 



PS/ValuePoinr 

433DX 

i486™DX/33 MHz 
120MB hard drive 
8MB RAM 

Pre-installed OS/2® 2.0 (with 
DOS and Windows™ built in) 
6312 SVGA Nl 14" color display 
3.5" diskette dnve 
IBM mouse 
Internal 1487™ math 
coprocessor 
128KB L2 cache 
8KB internal cache 
1MB Video DRAM 
Industry standard compatibility 
Networkable 
5 slots/5 bays 


$1,999’ 





Welcome to IBM Direct. 






























PS/MiluePoint 

325T 

386SLC™/25 MHz 
80MB hard drive 
2MB RAM 


PS/lhluePoint 

466DX2 

i486DX2/66 MHz 
212MB hard drive 
8MB RAM 

Pre-installed OS/2 2.0 (with 
DOS and Windows built in) 
S319 SVGA Nl 15" color display 
3.5" diskette drive 
IBM mouse 

Internal 1487 math coprocessor 

128KB L2 cache 

8KB interna) cache 

1MB Video DRAM 

Industry standard compatibility 

Networkable 

5 slots/5 bays 

$3,119* 


everything! 
need now...and 
NovelP-cerdfiedS 


^Its not just 
slots and bays... 
It gives me 
lots of choices. 
And that 
feels great.” 


Pre-installed DOS 5.0 
PS/2® 8511 VGA color display 
3.5" diskette drive 
IBM mouse 
5 slots/5 bays 
IBM enhartced keyboard 
Industry standard compatibility 


$1,299* 



“Three things 
hit me right off. 
Incredible power. 
Blazing speed. 
And getting 
a lot without 
paying a lot^ 







Every detail says IBM, 





















































ThinkPad 

300 ^ 


IBM Direct 




386SL/25 MHz 
80MB hard drive 
4MB RAM 

DOS 5.0 pre-installed 
Integrated STN LCD display 
3.5’ diskette drive 


ThinkPad" 

700C^ 


$ 2 , 335 ’ 


486SLC/25 MHz 
120MB hard drive 
4MB RAM 

DOS 5.0 and PRODIGY®^^ 
pre-installed 
10.4" active matrix 
color display 
3.5* diskette drive 
TrackPoint an integrated 
pointing device 
Full-size keyboard, 84 keys 
NiMH rechargeable 
battery pack 
Removable hard disks 
Slip-In 1C DRAM cards 
for memory 

Up to 16MB memory, system 
maximum 

$ 4 , 139 * 



Buy IBM by phone. 

Quality, service, selection and price- 
just call IBM Direct. It’s that easy to 
get IBM PC products delivered right 
to your door. Or for more Information 
on IBM products, call our automated 
fax system at 1 800 426-3395. 

Choose the best way to pay. 

Easy payment methods-American 
Express, VISA, MasterCard, Discover 
card or personal check. Personal 
checks are subject to credit approval. 
Purchase order Is available for qualify¬ 
ing customers. 


mmmm 


‘Wo more mice 
scurrying 
around...This 
TrackPoint II 
is one hot 
little buttonr 


Hundreds of IBM products. 

The IBM Direct catalog highlights a 
broad range of other products such as 
application software, storage devices, 
memory options, connectivity 
adapters and much more. In addition, 
our 40-page catalog features other 
IBM PS/ValuePoInt and ThinkPad 
configurations. And if you want a 
PSA/aluePoint system with DOS and 
Windows only, that is also available 
on certain configurations. 





The HelpWare^*^ Advantage. 

I One-year, on-site warranty 
for PS/ValuePoint products 
and ThinkPad 300. 

I Three-year international 
warranty for ThinkPad 700 
and 700C (in U.S., first year 
on-site). 

I 24-hour 800# assistance, 

7 days a week^ 


' At no adcMondl charge dunng warranty. 
'Available Monday through Fnday 8 ain-5 pm 
in your time zone, when serviced by IBM. II 
parts are required, ths servioe s provided alter 
receipt oi p^ shipped overnight. Appfcee to 
IBM Direct sales only. 


I 4-hour service response 
time, on average^ 

I 24-hour Bulletin Board 
and Automated Fax 
I Hassle-free, 30-day 
money-back guarantee^ 

■ Plus 10,000 IBM service 
representatives at 1,600 
locations backed by a 
$1 billion parts inventory 

* Warranty and 30-day guarantee information 
avalable from IBM arxt IBM authorized dealers. 
Ptease cal 1 800 426-2968 for details regard¬ 
ing IBM's money-back guarantee and limited 
warranty. Copies o< the terme of IBM’s nxmey- 
back guarantee and imted warranty are aval- 
able upon request. 


“Wbw!Its the 
biggest color 
screen I’ve ever 


seen. 


* IBM prices only. The otferings, prices and products are subject 
to change or withdrawal without prior notice. Products you 
acquire may not be counted under any existing Volume Puchaee 
Agreement. The same offerings and products may be avalable 
through IBM Authorized RemarKeters. Remarketer prices may 
vary.jShfiping arxJ harxftng charges are extra. 

^ ThinkPad 300 and 700C systems and options are manufactured 
n Japan PS/VaiuePoint 6312, 6314 and 6319 Color Displays are 
manufactured in Korea 

’tPRODtOY wil not run without a modem. A modem is not 
nduded with the ThinkPad 700C. A customer who acquires the 
ThinkPad 700C and a modem which operates at a speed below 
0600 bps may contact Prodigy to obiasi a One-Month Free Trial 
Membership. 

When calling, please 
reference X213BYTE. 


except the price. 


CALL TO ORDER TODAY 


1 800 IBM 2YOU 

1 800 426-2968 8am-9pm EST Mor^day-Friday 
































^ And with one phone call 
I can get all this, too?” 


f 





Catalog 

For handy reference 
and comparison 
shopping, the IBM 
Direct Catalog is a 
comprehensive 
source for a broad 
range of products 
available through IBM 
Direct. 

Free 



IBM LaserPrinter 

An IBM LaserPrinter 6 
delivers up to 6-pages- 
per-minute perform¬ 
ance, 300 dpi resolu¬ 
tion for sharp images, 
and a variety of built-in 
type fonts. 

$ 1 , 510 * 


Y OU bet And much more. This page offers just a sam¬ 
pling of the more than 250 advanced technology 
products IBM Direct offers to help you keep pace with 
your changing computer needs. From IBM desktops, 
ThinkPads and displays to adapters, peripherals, software, 
network connectors, even multimedia options. Just give 
us a call. We’ll be glad to guide you to the IBM products 
most appropriate for your needs. We can also provide you 
witli accurate specifications and answer any questions 
you may have. 


ThinkPad 700 and 700C Options 

Data/Fax Modem (2400 bps/9600 t:)ps) 

i| 

e 

IBM PS/2 SMB 1C DRAM Card 

$905 

IBM ThinkPad 486SLC2 Processor Upgrade 

$549 

ThinkPad 300 Options 

Data/Fax Modem (2400 bps/9600 bps) 

$330 

Port Replicator 

$120 

Operating Systems and Application Software 

DOS 5.0, Stacker V2.0 and 386MAX 6.0 

$135” 

OS/2 2.0, Upgrade from DOS 

$ 99 

WordPerfect* 5.1 for DOS 

$355 

Lotus* 1-2-3* for DOS 

$355 

Microsoft* Excel^ 4.0 for Windows 

$335 

Lotus Freelance Graphics* for OS/2 

Non-SM programs are Ik^nsad indar the marufactiMr's. suppier's or publisher's terme and condNions. 
**Promolicxial price- Offer gocxi unti 3/31/93. Oiler may be rrxxMed or withdrawn at any tima 

$425 

LAN Communications 

Token Ring Network 16/4 Adapter for AT Bus 

$535 

EtherCard PLUS Elite 16 Combo 

$195 

PC LAN Program 1.3 

$185 

NetWare* V3.11 (5 User) 

$720 

IBM OS/2 LAN Server 3.0, Entry 

$505 

Printer and Printer Options 

IBM Personal Printer Series II. 2390 

$386 

IBM ExecJet* Printer, 4072 

$775 

500-Sheet Second Drawer for 4019(E), 4029 

$295 

PostScript* Option for 4019(E), 4029 

Technical support for IBM pnniers s provided by Lexmark^ lntemat«nal, Inc 

$335 

PS/ValuePoint Displays 

IBM 6312 Color Display 

$405 

IBM 6314 Color Display 

$530 

IBM 6319 Color Display 

$660 



Expansion Unit 
(Docking Station) 

The 3550 Expansion 
Unit for ThinkPad 700 
and 700C gives you 
two slots and one bay, 
and accommodates 
5.25-inch or 3.5-inch 
SCSI devices. 


$ 859 * 


I6M.OS/2, PS/2 and ExacJel are reg- 
ttiored trademarks of lnterr>ational 
Business Machines Corporal 
PS/VaiuePomt, SLC, ThinkPad, 
TrackPoml II and HeIpWare are trade¬ 
marks ol Inlerrutior^ Business 
Machines Corporation 

The Intel InsKle Logo. 1466 and *A87 are 
trademarks ol Intel Corporation 
Lexmark a a trademark ol Leoimark 
International. Inc- Windows and Excel 
are trademarks ol IWcrosolt 
Corporation. EtherCard PLUS Elite te 
Cornbo » a trademark ol Standard 
KAcrosyslems Corporation 

Noi/elt and NetWare are regisiered 
trademarks of the Novell Corporation 
PRODIGY IS a registered service mark 
and trademark ol Prodigy Services 
Ccmpeny. WordPertect is a regstered 
trademark ol WordPerlect 
Corporation Lotus. 1-2-3 and 
Freelance Graphics are registered 
trademarks of Lotus Development 
Corporatxjn. Miaosott a a registered 
trademark ol Microsolt Corporation 
PostScript Is a regetered trademark at 
Adobe Systems Incorporated 

01993 IBM Corp 

When calling, please 
reference X213BYTE. 


IBM Direct 


CALL TO ORDER TODAY 


1 800 IBM 2YOU 

1 800 426-2968 8am-9pm EST Monday-Friday 



Circl« 191 on Inauirv Card. 






































NEWS 


FIRST IMPRESSIONS 


which businesspeople typi¬ 
cally use for several hours a 
day. People use presentation 
packages only when they 
need to make a presentation, 
so the learning curve must be 
easier and the benefits more 
immediate. Lotus has taken a 
step In the right direcdon with 
Freelance Graphics for Win¬ 
dows 2,0. 

While version 2,0 offers 
megabytes of advanced fea¬ 
tures, the beta software 1 test¬ 
ed was inviting and even fun 
to use. More important, I pro¬ 
duced a presentation in about 
an hour. After I added some more com¬ 
plex charts and played around with transi¬ 
tions, the entire process took only about 
3 hours—not bad for someone whose pre¬ 
sentation package up until now has been 
QuarkXPress. 

A tutorial called QuickStart walks you 
through the process of creating a presen- 
tadon. While some concepts may seem ef 
ementary to presentation pros, beginnei-s 
will appreciate the effort. 

To help you get up and miming quiekly, 
version 2.0 provides 65 SmariMaster de¬ 
signs (12 more than the previous version), 
ranging from simple and elegant to bright 
and boisterous- The templates have been 
optimized for black-and-white presenta¬ 
tions. According to Lotus, while many 
users create in color, their handouts or 
overhead transparencies generally appear 
in black and white. Two small icons at the 
bottom of the screen let you easily toggle 
between color and black-and-white views. 



The slide show, or SmartShow in Free¬ 
lance Graphics parlance, has been im¬ 
proved to let you jump to other pages in the 
presentation, launch other applications, 
and play sounds or movies. You can se¬ 
lect from 32 transitional effects—-rain, 
paintbmsh, and more—as you move from 
page to page. You also can draw on the 
page while if s displayed—somewhat like 
John Madden doing his chalkboard analy¬ 
sis during NFL broadcasts. 

Importing spreadsheets into Freelance 
Graphics for Windows 2.0 is a snap. You 
can import Lotus 1-2-3 and Symphony 
worksheets and Excel, dBase, and SYLK 
files. If you’re like me, though, you may 
find it easier to simply create chans from 
scratch rather than importing them from 
spreadsheets. Either approach is painless. 

To help you stay focused during pre¬ 
sentations, you can add speaker notes to 
each slide, A small icon in the shape of an 
index card reminds you which screens 


you’ve annotated. A collapsible 
outliner makes it easy to create 
or modify a presentation. You 
can also print your outline. 

Wliat would a product be to¬ 
day without multimedia support? 
Freelance Graphics for Windows 
2.0 lets you spruce up your pre¬ 
sentations with sound and video. 

After using version 2.0 for a 
week, 1 feel as if I have only 
scratched its surface, Thaf s the 
beauty of it: Its features don’t 
get in the way of preparing a 
presentation. 

—Dan Muse 


THE FACTS 


Freelance Graphics 
for Windows 2.0 
S495; upgrade from previous 
version, $150 

System requirements: 

A 286 or higher with Microsoft 
Windows 3.x running 
under DOS 3.1 or higher, EGA or 
better, a mouse, and a minimum 
of 3 MB of RAM (5 MB is 
recommended). 

Lotus Development Corp, 

55 Cambridge Pkwy. 

Cambridge, MA 01242 

(617) 577-8500 

fax: (617) 693-1197 

Circle 1172 on Inquiry Cord. 


A National Voice for the PC 


W ith its first end-user product, Na¬ 
tional Semiconductor pulls no 
punches. The TylN 2000 packs a 2400- 
bps data modem, a 9600-bps fax, voice 
mail, and business audio onto a single PC 
adapter card. A set of Windows applica¬ 
tions delivers these diverse functions to 
your desktop. 

The voice-mail manager handles all 
your phone messages. When you open a 
mailbox from the menu or by double-click¬ 
ing on a mailtKix icon, a log of messages is 
displayed in a dedicated window. You can 
play back your messages, record a greet¬ 
ing, or send a memo to another mailbox. If 


you assign a password to the mailbox, an 
unauthorized person cannot open the win¬ 
dow. The TyTN supports multiple levels 
of mailboxes, letting you set up an access 
menu. You can retrieve your messages 
from a remote phone, and the tolLsaver 
feature issues ao extra ring when there are 
no new messages so you can avoid long¬ 
distance charges. 

A separate log tracks faxes. Double¬ 
clicking on an entry loads the fax image 
into a viewer. You can send faxes directly 
from the fax manager or from any other 
Windows application through a special 
printer driver. Faxing a file is then as sim¬ 


ple as printing it. The card supports ECM 
(Error Correction Mode), a standard pro¬ 
tocol on many dedicated fax machines that 
helps ensure high-quality output at the re¬ 
ceiving end, and DFT (Document File 
Transfer), to enable the transmission of 
electronic files to other DFT-compliant 
fax boards. The TylN automatically 
switches modes for reception of data, 
voice, or faxes on the same line. 

Unlike other products in this category, 
the TyTN 2000 can also record and play 
back Windows audio (.WAV) files. You 
can append spoken comments to a docu¬ 
ment or spreadsheet that other users (with 
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audio-capable systems) can listen to, Ab 
though the board provides jacks for an ex¬ 
ternal speaker and a microphone, you 
really do not need either. You can record 
and play back audio notes through the tele¬ 
phone headset. 

Thanks to the TylN's programmable 
DSP (digital signal processor), in-house 
developers can build customized voice- 
mail applications. The DSP also makes it 
much easier to upgrade the board’s func¬ 
tionality by delivering voice recognition, 
color fax support, or other upgrades to cus¬ 
tomers on a software disk, eliminating the 
need to exchange chips or ship the card to 
the developer. 

1 used the TyIN as my personal voice- 
mail system just prior to Comdex, when 


lots of vendors are calling BYTE editors, 
so it got a thorough workout. Although it 
had the usual rough edges 1 expect from 
beta software, all the functions worked as 
advertised, f missed some features found in 
similar products, such as Home Office’s 
call-screening feature (you can listen to 
callers as they record messages and pick up 
the line if you want to) and the Complete 
Communicator's support for Caller TD. 
But, again, the TyIN’s programmable de¬ 
sign makes such feature upgrades easy to 
implement. 

Perhaps the TylN’s most notable fea¬ 
ture is its price. For $279, you get all the 
functions of a standard fax modem with 
voice mail and business audio to boot. For 
a business not large enough to support a 


dedicated voice-mail system, the TyIN 
2000 is an excellent value. 

—Stanford Diehl 



WordPerfect Spruces Up Windows 



W ordPerfect is the leader 
of the pack in the DOS- 
based PC word processing 
software wars, but the Win¬ 
dows market is another story. 
WordPerfect doesn’t dominate, 
but it’s attempting to fight its 
way to the top with Word¬ 
Perfect 5,2 for Windows. 

This product is an impressive 
upgrade to version 5.1. 

In addition to adding a ho.st 
of enhancements to the pro¬ 
gram, WordPerfect is also 
bundling Adobe Type Manag¬ 
er and Reference Software In¬ 
ternational’s Grammaiik 5 
grammar checker. Among the 
version 5.2 enhancements are 
full OLE support, mail-enabling to sup¬ 
port E-mail programs under the VIM and 
MAPI mail standards, new macros, im- 
porl/export for Microsoft Word for Win¬ 
dows 2.0 and Lotus’s Ami Pro 2.0, and 
the text indexing/retrieval feature called 
QuickFinder, which lets you quickly search 
file contents by keywords. 

Take WordPerfect’s stated memory re¬ 
quirement of 4 MB seriously. The beta 
version of WordPerfect 5.2 for Windows 
ran painfully slowly when working with 
only 2 MB of memory. However, after 
treating my Compaq Deskpro 386/20e to a 
long-awaited 4-MB memory upgrade, the 
updated version of WordPerfect took off. 
Running under 6 MB of RAM, WordPer¬ 
fect 5.2 appeared nearly as fast as Mi¬ 


crosoft Word for Windows 2.0, arguably 
its most formidable competitor. 

One of the more intriguing aspects of 
version 5.2 is QuickFinder, for which 
WordPerfect is seeking a patent. With 
QuickFinder, which can be accessed eas¬ 
ily from within the word processor itself, 
you can select certain files for indexing 
and then create an index that you can lat¬ 
er search by filenames, keywords, phrases, 
or even Boolean operators. The indexes 
created by QuickFinder are relatively 
small. For example, indexing an entire 52- 
MB hard drive results in an index of about 
1.6 MB in size. According to WordPer¬ 
fect QuickFinder builds index files equal 
to about 5 percent of the size of the se¬ 
lected files. 


WordPerfect which claims 
1.5 million copies sold of ver¬ 
sion 5,1 for Windows, has 
thrown more than a few new 
bells and whistles into version 
5.2. Users who purchased the 
DOS version of WordPerfect 
after April 1991 receive full li¬ 
censes to the program under 
DOS, Windows, and OS/2. Ac¬ 
cording to Devin Durrant, di¬ 
rector of WordPerfect for Win¬ 
dows marketing, OS/2 is gain¬ 
ing momentum. And Word¬ 
Perfect hopes to be the word 
processor of choice on that plat¬ 
form as well. ■ 

—Patrick Waurzyniuk 
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Osr g<mi ift fVEC is ike 
comphts iKttgratiop 

of computers and 
communications^ The 
Silent writer Model 
95fx is just one of 
many innovative 
products that help us 
to realize this gooL 
For example, we mt 
only developed the 
first notebook com¬ 
puter with a builhin 
phone and fax. nw 
make satellite dishes 
capable of sending 
data worldwide. 



iffy 

1992 

FnnterOfthe Mar 
Stietitwfiier MrKifi 9S 


Til 


Only one printer can give you this fax. 




And these facts. 



ti 6 PPM laser printer equipped with 
‘Adobe's PostScript"* Level 2 and HP's PCL5. 

Send and receive faxes in either conventional 
or PostScript-language formats. 

Patented Sharp Edge Technology delivers 600 
DPl-equivalent clarity. 

Automatic interface switching supports both 
Macs and PCs- 

Under $2,149 (MSRP). Far less than you'd pay 
for any printer/fax mnJlifunction combination* 



The Silentwriter Model 95fx Printer/Fax 

Because ^ is the way you want to go. 


To upgrade your existing Silentwriter Model 95 printer with fax capability (U.S*only), 
or for more information about the Silentwriter Model 95fx, call NEC at 1-800-325-5500. 


Circle 107 on Inquiry Card. 


































AVIATION WEEK & 

SPACE TECHNOLOGV 

BIOTECHNOLOGY NEWSWATCH 

BYTE 

CHEMICAL ENGINEERING 

CLEAN-COAL/SYNFUELS LETTER 

COAL WEEK 

DATA COMMUNICATIONS 

ELECTRICAL WORLD 

ELECTRIC UTILITY WEEK 

ENGINEERING NEWS'RECORD 

FEDERAL TECHNOLOGY REPORT 

HAZARDOUS WASTE BUSINESS 

independent power report 


When you need business information, why not get 
the total story^ instantly] Word for word. The McGraw-Hill 
Publications Online database gives you just that. Unedited, 
full-text retrieval [except graphics) of articles exactly as they 
arc published in McGraw-Hill magazines and newsletters. 

Now you can get information on companies, people 
and products on any topic—pertaining to one particular indus¬ 
try, or search the entire McGraw-Hill library (over 40 leading 
publications online) for diverse editorial perspectives. Only 
McGraw-Hill, the world's foremost business information pub¬ 
lisher, can deliver it all so completely—immediately! McGraw- 
Hill unabridged. 

Access an entire universe of business infonmation. Go 
online with our line. McGraw-Hill Pubfications Online . For 
more information, including our latest list of publications, 
contact Andrea l^roadbent at (609) 426-5 523. Or fax this 
coupon to (609) 426-73 52. 

Or send it to the address below. 


postgraduate medicine 

THE physician a SPORTSMEDICINE 

PLAH'S INTERNATIONAL 
PETROCHEMICAL REPORT 

PLAIT'S OILGRAM NEWS 

PLAH'S OILGRAM PRICE REPORT 

POWER 

S&P'S EMERGING & SPECIAL 

situations 

S&P'S REVIEW OF BANKING 
& FINANCIAL SERVICES 

SAP'S REVIEW OF SECURirif S 
& COMMODITIES REGULATION 

SECURITIES WEEK 


Available through Dialog^, Dow Jones News/Retrieval®, 
NewsNet^ Nexis® and FT Profile (U.K.) 


UTILITY ENVIRONMENT REPORT 

THE WEEKLY OF BUSINESS AVIATION 


INDUSTRIAL ENERGY BULLETIN 

INSIDE ENERGY/ 

WITH FEDERAL LANDS 


McGRAW-HILL 
PUBLICATIONS ONLINE 

Princeton-Hightstown Road 
HightstowDj NJ 08530 U.S.A. 

Please 15 ^^nd me the complete list of your publications online. 

Nome: 

Tille 

Company 

Addf'Sss 

City Stole 

Zip/Pos6tjl Code Coiintry 


Tel. 




UNIXWORLD 


AND MORE... 
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McGraw-Hill TechNet 
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McGraw-Hill Magazines. Your Best Business Partners. 

■ 4- Architectural Record ■ 7- A/C Flyer, Aviation Week & Space Technology, AW & ST China Quarterly, 

AW & ST USSR, Business & Commercial Aviation, World Aviation Directory and Buyer's Guide! 20- Business 
Week, Business Week China, Business Week Hungary, Business Week International, Business Week USSR 

■ 28- Chemical Engineering ■ 32C- BYTE, Data Communications, Data Communications International, LAN 
Times, UnixWorld ■39-Electrical World*41-ENR, Construction News Publishing Network {11 magazines, 

4 newspapers) ■ 46- Global Finance ■ H6- The Physician & Sportsmedicine, Postgraduate Medicine 

■ 114- Modern Plastics, Modern Plastics International ■ 117- Power, Power International 




































NEWS 


SYSTEMS 


WHAT'S NEW • 


CAD Power 

T he Tri-CAD DX2-VL 
graphics workstations, 
based on the 50- and 66-MHz 
DX2 processors, are VESA 
VL-Bus-com pliant and in¬ 
clude graphics accelerators 
with ATI’s Mach-32 chips 
and 2 MB of VRAM (video 
RAM). This combination 
provides RISC-level perfor¬ 
mance with PC flexibility and 
ease of use, according to Tri- 
Star. The systems have 8 MB 
of RAM and 256 KB of sec¬ 
ondary cache memory. 

Witha32-bil VL-Bus 
Mastering SCSI-2 host that 
supports SCSI-2 hard drives 
of from 210 MB to 1.7 GB, 
the machines support up to 
seven SCSI devices. Other 
features include clock-dou¬ 
bling technology and 32-bit 
local-bus IDE hard drive con¬ 
trollers. A 17-inch Hitachi 
flat square color display is 
standard. 

Price: Begins at $3595, 
Contact: Tri-Star Computer 
Corp., Chandler, AZ, (602) 
961-3401; fax (602) 961- 
4010. 

Circle 1 !3t on Inquiry Card. 


Power Notebook 

W itha500-MB hard 

drive. Identity Sys¬ 
tems’ 386SXL-25 notebook 
computer is well equipped for 
receiving faxes and hosting 
large applications. The 7- 
pound portable has a backlit 
VGA gray-scale display, 4 
MB of RAM, an internal 
floppy drive, two serial ports, 
one parallel port, DOS 5.0, 
Windows 3.1, and Works. 
Modems and alternate mem¬ 
ory configurations are op¬ 
tional. 

Price: $2995. 

Contact: Identity Systems 
Technology, Inc., Richard¬ 
son, TX, (214) 235-3330; fax 
(214) 907-9227. 

Circle 1132 on Inquiry Cord, 




The notebook’s basic con¬ 
figuration has 2 MB of RAM 
(expandable to 10 MB), 128 
KB ofROM,and8 KB of 
cache memory. It also in¬ 
cludes a 60-MB hard dri ve 
and a 387 coprocessor socket. 
Price: $45{X) and up. 
Contact: Wen Technology 
Corp., Elmsford, NY, (914) 
347-4 ItX); fax (914) 347- 
4128. 

Circle 1134 on Inquiry Cord. 


First Computers 


TJw Tri-CAD DX2-VL\s graphics adapter provides 
noninterlaced resoiutions of up to 1280 by 1024 pixels with 
256 colors. 


C anon’s entry into the 
computer market brings 
with it two 25-MHz 486SX 
machines. The Innova 486 
desktop is upgradable to all 
486"based microprocessors, 
including the 66-MHz DX2. 
The system has a color Super 
VGA monitor, 4 MB of 
RAM, 8 KB of internal and 
64 KB of exlemal cache 
memory, a 130-MB hard 
drive, and dual floppy drives. 

The 5.8-pound Innova 
486NX color notebook is 
upgradable to a 50-MHz 
486DX2 unit. It has 4 MB of 
RAM (expandable to 12 MB 
on-board), 8 KB of internal 
cache memory, a 120-MB 
hard drive, and a 1.44-MB 
floppy drive. The just-over- 
9-inch screen is a passive- 
matrix color VGA LCD with 
16 colors. Inierfaces include 
a PCMCI A expansion port 
and a PS/2 mou.se port. A 
Logitech TrackMan mouse 
and a nickel-metal-hydride 
battery are standard. 

Price: Innova 486, 
$1899; fnnova 
486NX, $3999. 
Contact: Canon 
Computer Systems, 
Inc., Costa Mesa, 
CA, (800) 848-4123 
or (714) 438-3000; 
fax (714)438-3099, 
Circle 1135 
on Inquiry Card, 


Carton's Innova 
486NX. 


Portable Color 

E uroPak’s Eurocom 
5500DX2C Super-Note¬ 
book has more power than 
many desktop systems. 
Packed into the 50-MH7. 
486DX2’s 5.5-pound frame 
are a 12CLMB hard drive, a 
floppy drive, 4 MB of RAM 
(expiuidable to 8 MB), and a 
passive-matrix iriple-super- 
twisi 9-inch LCD, capable of 
displaying 256 colors at 480- 
by 640-pixel resolution. Stan¬ 
dard interfaces include two 
serial ports, a parallel port, 
and ports for an external 
VGA monitor, a keyboard, 
and more. 

To save energy, the note¬ 
book has sleep and smart- 
sleep modes. The detachable 
battery pack provides power 
for up to 2’^ hours. The dock¬ 
ing station option includes 
two 16-bii slots, a keyboard 
port, two serial ports, and one 
parallel port. 

Price: $3450; docking 
station, $3(X}. 

Contact: EuroPak Interna¬ 
tional, Nepean, Ontario, 
Canada, (613) 721-3221; fax 
(613) 722-2767. 

Circle 1133 on Inquiry Card. 


Talk to Your 
Notebook 

T he custom-designed Wen 
486 SuperNoie-Voice col¬ 
or notebook includes a tele¬ 
marketing-style headset with 
a microphone that lets you 
send verbal instructions to the 
unit. Wen’s proprietary 
voice-recognition sofiw'are 
features as many as I OCX) iso¬ 
lated words or phrases with 
better than 98 percent accu¬ 
racy. Also included arc con¬ 
current operation of voice 
recognition and unlimited 
texi-io-speech synthetic voice 
output 
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CD-ROM 
Made Easy 

A vailable in a slim 
portable case or as a 
cube, the Venturer CD-ROM 
drive conforms to the ISO 
9660/High Sierra standard 
and is compatible with CD- 
ROM modes 1 and 2. A top¬ 
loading mechanism frees tlie 
front of the unit for a hi-fi 
audio CD-ptayer control 
panel that lets you play music 
without PC software. 

The Venturer features a 
proprietary interface or an 
optional parallel port inter¬ 
face for notebook compatibil¬ 
ity. With the MS-DOS CD 
extension, the unit is multi- 
media applicalions-compli- 
ant. The data transfer rate is 
150 KBps, and the average 
access time is 800 ms. The 
drive, which has a 2352-byte 
buffer, can read standard 
12- and 8-cm CDs. 

Price: $179. 

Contact: North-East Micro¬ 
computer, Ltd., Markham, 
Ontario, Canada, (416) 513- 
6800; fax (416) 513-6802. 

Circle n36 oti inquiry Card. 


Data in 
Large Chunks 

C apable of up to 12 GB of 
uncompressed data stor¬ 
age via 12-mm proprietary 
DAT (digital audiotape) tech¬ 
nology, the VDAT SCSI 
data-storage system provides 
more than 25 GB of com¬ 
pressed data storage at a 2- 
to-1 average compression 
ratio. Sustained data transfer 
rates for the unit reach 2500 
KBps. The PC-compatible 
VDAT comes with 56-bit and 
full Reed-Solomon error- 
correction code. 

Price: $11,995. 

Contact: TenTime, a divi¬ 
sion of Laura Technologies. 
Inc., Chandler, AZ, (602) 
940-9800; fax (602) 940- 
0222 . 

Circle 1137 on Inquiry Cord. 


Monitors for 
Different Uses 

he HM-6421 21-inch, 
2-megapixe Lre solu E ion 
color monitor has 1600- by 
1280-pixei, 28-mm-dot-pitch 
flat-screen vertical scanning 
of 72 to 77 Hz. The monitor 
uses Hitachi's proprietary 
analog dynamic convergence 
circuitry for a misconver- 
gencc of 25 mm in ihe center 
viewing area and 35 mm in 
the perimeter. The company’s 
patented Elliptical Aperture 
Dynamic Focus system 
passes electron beams 
through an elliptical rather 
than a round aperture in pe¬ 
ripheral areas and then con¬ 
trols the beams for sharp im¬ 
ages throughout the screen. 
Price: $5495. 

Contact: Hitachi America, 
Ltd., Office Automation Sys¬ 
tems Division, Montvale, NJ, 
(201) 573-0774; fax (201) 
573-7660. 

Circle 1138 on Inquiry Card. 


T he High-Resolution Multi- 
Sweep circuitry of Image 
Systems’ M21LMUMAX 
gray-scale monitor lets the 
monitor dynamically adjust to 
horizontal frequencies of 15 
to 65 kHz or 48 to 105 kHz 
and a vertical frequency of 55 
to 90 Hz. Noninterlaced dis¬ 
play mode ts available at res¬ 
olutions of up to 2048 by 
1536 pixels, and the video 
bandwidth is 200 MHz. You 
can manually adjust the dis¬ 
play area to a maximum of 16 
by 12 inches on the 21-inch 
screen. With its Mumetal pro¬ 
tective shielding, the monitor 
can operate next to x-ray 
equipment without influence 
from magnetic flux. 

Price: $5950. 

Contact: Image Systems 
Corp., Hopkins, MN, (612) 
935-1171; fax (612) 935- 
1386. 

Circle 1139 an Inquiry Card. 

A flat square display and 
temperatu re -con trolled 
color matching to printed 
output are two reasons for the 


ViewSonic 15*s appeal. The 
display’s 1024- by 768-pixel 
resolution has refresh rates of 
up to 76 Hz, and the 28-mm 
dot pitch provides depth and 
clarity to images. Invar 
shadow-masked technology 
makes the images bright and 
crisp. The monitor automati¬ 
cally adjusts to horizontal 
scan frequencies of 30 to 64 
kHz. You can store up to 26 
programmable settings in 
memory on the monitor, 
which is IBM- and Mac-com¬ 
patible. 

Price: $849. 

Contact: ViewSonic, Wal¬ 
nut, CA, (800) 888-8583 or 
(909) 869-7976; fax (909) 
869-7958. 

Circle 1140 an Inquiry Card. 


Port Sound 
to Your System 

A plug-and-play external 
sound system, Digi- 
speech Port-Able Sound adds 
CD-quality audio to your PC. 
The system automatically 
loads its software drivers 
when you initially plug it into 
your computer’s parallel port. 
With a pass-through that lets 
your printer continue func¬ 
tioning, Port-Able Sound 
senses whether files going 
through the port are intended 
for the printer or for itself. 

System features include a 
built-in speaker and micro¬ 
phone, an on/off switch with 
an LED that indicates when 
the sound is turned off, input 
jacks for a CD player, output 
jacks for external speakers, 
audio stereo sound, and 
Lotus Sound software. The 
system is compatible with 
Windows 3.L Windows 
Multimedia Extensions, 
SoundBlaster Pro, and Pro 
Audio Spectrum. 

Price; $189.95. 

Contact: Digispeech, Inc., 
Placerville, CA,(916) 621- 
1787; fax (916) 621-2093. 

Cirdo 1141 on Inquiry Card. 
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77 ?^ Tektronix Phaser 200 Series workgroup printers^ sized to 
fit on your desk^ run in unattended mode. 


Speed and Color 
on Plain Paper 

A ble to print 2 ppm, the 
Phaser 200i and Phaser 
200e 300-dpi printers print on 
transparencies and common 
office paper. The printers use 
Tektronix’s new P2T2 tech¬ 
nology, which incorporates 
proprietary image-processing 
techniques and a custom 
transfer ribbon to apply a 
transparent primer coat on the 
paper only where needed. 

The printers also use Tek- 
tronix’s proprietary TekColor 
color management and im* 
age-rendering technologies 
and offer the TekColor Dis¬ 
play Adjust and Blue Adjust 
options. 

The Phaser 200 Series 
printers include parallel, seri¬ 
al, and AppleTalk ports with 
automatic switching among 
them. The company’s 4511A 
network interface provides 
TCP/EP and DECnei connec- 
livity, and an optional 
EtherTalk interface is avail¬ 
able for the Phaser 200 1 , The 
Phaser 200i comes with 6 
MB of expandable memory; 
the Phaser 200e has 4 MB. In 
addition to PostScript Level 2 
page description software, the 
printers support HPGL 
(Hewlett-Packard Graphics 
Language). 

Pricer Phaser 200e, $3695; 
Phaser 200i, $5995. 

Contact: Tektronix, Inc,, 
Wilsonville, OR, (800) 835- 
6100 or (503) 682-7377. 

Circle 1142 on Inquiry Card* 


Network 
Color Printing 

T he Codonics NP-6(K) 
color network 
printer uses dye- 
sublimation tech¬ 
nology to produce 
photographic-qual¬ 
ity images. De¬ 
signed to work with 
any homogeneous 
or heterogeneous 


TCP/IP network, the printer 
connects to existing Ethernet 
or token-ring networks. It 
uses the industry-standard 
TCP/TP protocol to print files 
originating from DOS, Unix, 
and DEC VMS systems. 

Host computers do not re¬ 
quire any special software 
drivers. 

The printer automatically 
identifies the transmiiied im¬ 
age’s file format by recogniz¬ 
ing header information em¬ 
bedded in every file, so you 
don’t need to specify the file 
format types. Image file for¬ 
mats that the Codonics NP- 
600 recognizes include TIFF, 
GIF, PCX, Macintosh PICT, 
Sun raster, Portable Pixmap, 
and XI1 Bitmap. With 16.7 
million simultaneously print¬ 
able colors, the printer can 
produce continuous-tone 
format prints. 

Price: $12,500. 

Contact: Codonics, Inc., 
Middleburg Heights, OH, 
(800) 444-1198 or (216) 
243-1198: fax (216)243- 
1334. 

Circle 1271 on Inquiry Cord. 


The Codonics NP~600. 


Rugged Forms 
Printer 

A high-speed, high-preci¬ 
sion, dual-head impact 
printer designed for pro¬ 
longed printing of multiple 
forms and heavy card stock, 
the TXP-8(K) form printer 
feeds, prints, and sequentially 
stacks forms, tickets, or 
cards. The nine-pin dot-ma¬ 
trix printer achieves burst 
speeds of up to 415 cps for 
231 1pm. 

TheTXP-800’s bit¬ 
mapped graphics capability 
lets you prim at densities of 
60,120, and 240 dpi. You 
can also print bar code graph¬ 
ics of dot-matrix quality at 
high-density settings and set 
character spacing at 10, 12, or 
17 per inch. The printer in¬ 
cludes IBM Proprinter emula¬ 
tion with simplified program¬ 
ming instructions. 

Price: $1925. 

Contact: CTSI International, 
Inc., Ronkonkoma, NY, (516) 
467-1281: fax (516) 467- 
2033. 

Circle 1143 on Inquiry Card. 


Print Graphics 
on This One 

B rother’s HL-IOPS 300- 

dpi laser printer incor¬ 
porates the company’s BR- 
Script PostScript language 


interpreter, which also pro¬ 
vides full support for Adobe 
Type 1 and Multiple Master 
fonts. In addition, the HL- 
lOPS emulates the HP Laser¬ 
Jet IIL 

Standard features on the 
10-ppm printer include auto¬ 
matic interface and emulation 
switching, 37 resident fonts, 
high-resolution control, and 
data compression. Standard 
interfaces include Centronics 
parailel, AppleTalk/RS- 
422A serial, and RS-232 seri¬ 
al ports. The HL-lOPS sup¬ 
ports unlimited gray shades 
in BR-Script mode and 64 
shades in PCL (Printer Con¬ 
trol Language) mode. The 
display and control panel lilts 
upward for ease of operation 
and readability: printer mes¬ 
sages can be set in six lan¬ 
guages. 

Price: $2395. 

Contact: Brother Internation¬ 
al Corp., Office Systems 
Division, Somersei, NJ, (908) 
356-8880; fax (908) 356- 
4085. 

Circle 1144 on Inquiry Card. 


Print in 

Pantone Colors 

T he SpectraStar Q10 color 
thermal wax-transfer 
printer features Panlone-certi¬ 
fied color maiching and 
a three-color ribbon. The 
PostScript Level 2~com- 
patible printer has 6 MB of 
RAM (expandable to 10 MB) 
for print spooling—letting 
the unit store copies of a 
document in memory—and 
a 20-MHz RISC processor. 
The printer supports PCs, 
Macs, and shared environ¬ 
ments. 

Price: About $6634 (£4350). 
Contact: Reflex, Ltd.* Read¬ 
ing, Berkshire, U.K., +44 734 
313611; fax+44 734314439. 

Circle 1145 an Inquiry Card* 
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Why do they 
call It a dongle? 




H e wasn't famous. He 
didn't drive a fanqf car, 
but dressed in his favorite 
Comdex T-shirt and faded 
blue jeans, he set out to 
change the course of the 
computer software industry. 
Quite a task for a lonely 
software developer. 

Sitting in front of his 

^computer, 

’ drinking 
pots of 
r coffee 
and 

smoking 
‘cartons of 
cigarettes, 
he’d write pages 

of code. 

It took time. Years in faa. 
But he did it. He wrote the 
most powerful computer 
program in the world. Now 
came the hard part. Selling it. 

The Most Powerfid 
Pragrani in the World 

Determined to make those 
long years pay off, he called 
on every distributor, VAR and 
dealer in the world. He drove 
from Beantown to San Diego. 
Flew from Dublin to Borneo. 
Everyone loved the program. 

So he sold a few. Only 
a few. 

Back in Boston he 
waited. After a long year 


with only 13 orders he set 
out to see what happened. 

As he drove across the 

country and 
flew around 
the world he 
discovered everyone 
knew about his program. 
Everyone had it too. 

The SiAal Marketplace 

From Paris to Prague, his 
program was everywhere in 
Europe. When he got off the 
plane in Hong Kong he found 
his program stacked to the 
ceiling in every computer 
store. Amazed in disbelief, he 
bought a hundred cartons 
of cigarettes and a hundred 
pounds of Indonesian 
coffee and flew 
back to Boston. 

Beaten, battered 
and bruised he went 
back to the drawing 
board. This time he 
would really 
change the face of 
the software industry. 

He would develop a device 
that would prevent 
unauthorized distribution of 
software programs. 

Call It What You Uke 

He developed a hardware 
key. His peers applauded his 
efforts. Finally, a solid solution 
for revenue protection. 



But he didn't know 
what to call it. He thought 
of naming it after an exotic 
place he visited in his travels. 
Madagascar was a bit too 
long, though. 

"Name it after you, 

Don!", urged his peers. . 
So he did. Soon 
everyone was calling 
the key a dongle, 
after Don Gall— 
the lonely software 
developer who did / ^ V 
what he had to do. 

You've Come 
A Long Wok Bahy 

Today, dongles are different. 
Fact is, they've come a long 
way. Leading the 
industry with 
security solutions. 
Rainbow Technologies 
' ■ has changed the face of 
hardware keys. They work 
with multiple applications, 
are programmable and 
network versions control 
concurrent usage. And 
they're always transparent 
to the end-user. 

Sendnol FanHy 
from RaHiow 

Triuth is, more and more 
developers are using keys. 

And the Sentinel Family is 
the most widely used in the 
world. In fact, over 10,000 



developers use Sentinel from 
Rainbow. Why? They are 
simply the most effeaive, 
reliable and easy to implement 
keys on ±e market. 

Learn more about securing 
your software 
and how keys 
provide developers 
with extra value. 

Call for a free copy 
of "The Sentinel 
Guide to Securing 
Software." And see 
just how easy it is to 
install a hardware , 
key into your 
application in just 
minutes. Try it 
with our low cost 
Sentinel 
Evaluation Kit. 

Order one for your 
DOS, OS/2, Windows, 
Macintosh or UNIX based 
application. 

And remember, when 
you need a dongle, you need 
Sentinel—the only dongle 
Don Gall would use. 


For your free guide to securing 
software, call your local office 
or distributor listed below. 

SEIlTinEL 

Securing the future of software 



Some call It a dongle. Those who know, call It Sontlnel. 

I^JIAINBOW 
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RAINBOW LTD/U*K, 44 932 570066 • RAINBOW MICROPHAR/FRANCE33 1 473S 21 21 * RAE^OW/GERMANY 49 89 961 3051 • PACmCRIM 714/454-2100 
Worldu4de disirihutorst ARGENTINAi Agrt-Aid, S,A, 54 1 46 8364 * AUSTRALlAt Fagan Mteropfoccssor Systems 61 3 699 9899 ■ BRAZtU MIPS Sistemas Ltda. 55 21 507 1839 
BENELUX: Intracom Security Key 31 74 430 105 ■ CHILE: OiileSofr Ltda, 56 2 639 8892 • COLOMBIA: Construdata 57 I 257 2203 * GREECE: Byte Computer SA. 30 1 923 2335 
HONG KONG: BefA Trading C & P 852 5li 0018 * HUNGARY: Palyware Kft 36 76 48 1 236 - TRAN: Gam Electronics 982 122 2374 - ITALY! BFl IBEXSA SPA 39 23 31 00535 
ITALY: SiosisEcmi 39 30 24 21074 * JAPAN: Giken Shoji Co., Ltd. 81 52 972 6544 * JORDAN: CDG 962 6 818360 • KOREA Genesis Technolcigies Corporaiion 82 2 578 3528 
MEXICO: Impex CompyiucionH S.A. de C.V, 52 66 210 291 • NORWAY: Perico A/S 47 2 49 1500 * PERU: Computadurcs Andinos, S.A. 51 14 42 4888 * PORTUGAL: HCR 35 1 135 61865 
SAUDI ARABIA: ZEDAN 966 2665 1904 • SPAIN: MECCO 34 3 422 7700 ■ SWITZERLAND: JBV AG 41 1 741 2140 • SWITZERLAND: Safe Compaid S, A. 41 2 421 0385 
THAILAND: BCS Intemndonal 66 1 319 4451 • TURKEY: flIMEKS, Ltd. 901 348 3508 - VENEZUELA; H&R&T Osers 58 2 261 4232 









DON'T GO TOO FAR! 

Computers 

Floppydrives LAN products 


Mainboards 


Keyboards 


Cases 


EUROPEAN COMPUTER GROUP 


U.P.S. 


Plotters 


Printers 


Peripherals 


Notebooks 


Harddisks 


Monitors 


Digitizers 


Your business is safe with us! 



European Headquarters: 

European Computer Group B.V, 

P.O. Box 116 
5710 AC Someren 
Netherlands 
Te!.: 31-4937-90005 

Fax: 31 -4937-96808 Orel* 430 »n Intiuiry Card. 
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NEWCOMPEXHIEr. 
FINAUYTOKENIHN6 

IHErSIRUEBUIE. 



Until now, connecting non- 
IBM cards to IBM Token Ring 
meant the hassle of writing special 
drivers and a lot of tinkering. 

But the new Compex T-NET' 
Token Ring card ends all that. 
Because it’s 100% 
plug-compatible 
with IBM. 

T-NET is one of 
the first with 
National’s hot 
TROPIC" chipset 
that’s true blue right down to the 



built-in Media Access Control 
software. And it’s fast, too. Up to 
25% faster than 8-bit Token Ring 
cards. 

Sixteen bit ISA T-NET is 
available now. A MCA version 
will be available soon. And 
with a $595 retail price, an 
IBM-compatible Token 
Ring network has never 
been so affordable. 

Compex T-NET. First 
to market with IBM plug 
compatible Token Ring. That’s 


why resellers and users count on 
us to help them out-connect 
everything else. 

Find out more! 

(714)630-7302 
Fax (714) 630-6521 


COMPEX 


Out-connecting the rest 

ei992C(inm,lM:.C(Mn|K»itAreglsttfcdiTi(laiUfkofCampn. bic.T-NETIta 
ndnuffc of Compel. Inc. IBM is i regiMcrcd irademirfc of Imemiiional Business 
Machines Cofpociiion. All other mdemarfcs and cofi)Tiglitsacfcno«ledee(i 
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NEWS 


ADD-INS 


WHAT'S NEW • 


Full-Motion Video 



The A i tech VideoSurge is designed to function as a system or 
as an individual board with specif ic functionality. 


f indows 3.1—compati¬ 
ble, the VideoSurge 24- 
bit full-motion video board 
has audio pass-through and 
lets you select your video 
source from NTSC, SEC AM, 
or PAL, Super-VHS is avail¬ 
able as an option. 

You can scale the video 
windows to any size, zoom 
them, and choose to have 
your scaled image fit or not 
fit in windows. If you choose 
the latter, you can do real¬ 
time panning and framing to 
display only a portion of the 
video. The board supports 
Super VGA resolutions of up 
to 1024 by 768 pixels. 

As a video capture board, 
VideoSurge captures images 
into graphics file formats 
such as Bitmap, PCX, Targa, 
and TIFF. You can individu¬ 
ally select and control the 
board \s three sets of stereo 
inputs, each with volume, 
bass, treble, and balance 
control. 

Price: $995; with S~VHS 
input, $1095. 

Contact: Aitech Internation¬ 
al, Milpitas, CA, (800) 882- 
8184 or (408) 946-3291; fax 
(408) 946-3597. 

Circle 1272 on Inquiry Card. 


Digital I/O 
Control 

T he Quick Control Board 
puts data acquisition and 
control capabilities in your 
PC or Mac via the RS-232 
port. Each of the board's 16 



digital I/O lines has its own 
LED. Four 8-bit A/D con¬ 
verters can digitize signals 
between 0 and 5 V. At 19,200 
bps, individual lines can be 
set up at 1920 state changes 
per second and read at 960 
samples per second; A/D 
converters can also be read at 
960 samples per second. Oth¬ 
er features include a built-in 
null-modem switch, and two 
auxiliary 5-VDC power out¬ 
puts drive external devices. 
Price: $220. 

Contact: Intelligent Automa¬ 
tion, Inc., Rockville, MD, 
(301) 990-2407; fax (301) 

990-2409. 

Circle 1274 
on Inquiry Card. 


Resolution Boost 


Intelligent 
Automation ’s 
Quick Control 
Board, 


G et 600- by 600-dpi reso¬ 
lution and automatic net¬ 
work capability on your 
Hewlett-Packard LaserJet 11 
Series printer with the Image- 
Up board. The board installs 
in the base of the printer to 
replace the printer's con¬ 
troller board. 

Based on a Weitek XL- 
8220 25-MHz processor. 
Image Up inctudes Apple- 
Talk, parallel, and serial in¬ 
terfaces. NewGen's Automat¬ 
ic Recognition Technology 
automatically switches 
between protocols for shared- 
resource printing and han¬ 
dles switching among Post¬ 
Script, PCL 4, and HPGL 
files without driver modifica¬ 
tions. 

Price: $1495. 

Contact: NewGen Systems 
Corp.. Fountain Valley, CA, 
(714)641-8600; fax (714) 
64L2800. 

Circle 1273 on Inquiry Card* 


DSP-Based 

Multimedia 

A n accelerator board that's 
a DSP (digital signal pro¬ 
cessor)—based multimedia 
application development plat¬ 
form, the QuantumDSP board 
is based on AT&T's 27.5- 
MFLOPS DSP3210. With 
VCOS (Visible Caching Op¬ 
erating System) and VMDE 
(VCOS Multimedia Develop¬ 
ment Environment), the 
board lets designers imple¬ 
ment PC-based functions 
such as data and fax modems, 
audio and image compres¬ 
sion, and CD-quality stereo. 
The DSP and the host PC can 
access the 2 MB of 70-seconci 
DRAM on the ISA-compati¬ 
ble board. 

Price: QuantumDSP, $595; 
VMDE, $3000; DSP3210 
design tools, $2000. 

Contact: Communication 
Automation & Control, Inc., 
Allentown, PA, (800) 367- 
6735 or (215) 776-6669; fax 
(215) 770-1232. 

Circle 1275 on Inquiry Card* 


Put Your Graphics 
on TV 

V GA2TV Pro displays 
computer graphics on a 
TV screen or VCR in up to 
256 colors. The board sup¬ 
ports NTSC or PAL; it over¬ 
lays PC graphics on an input 
video source such as a VCR 
and outputs them onto video¬ 
tape or TV. Compatible with 
any VGA board with a stan¬ 
dard feature connector, tlie 
board features a full-frame 
buffer and supports text and 
graphics at up to 640- by 
480-pixel resolution. 

Price: $895, 

Contact: Genoa Systems 
Coip., San Jose, CA, (800) 
934-3662 or (408) 432-9090: 
fax (408) 434-0997. 

Circle 1276 an Inquiry Card, 


78 BYTE ■ FEBRUARY 1993 














Program Mana^cf 


£He Edtl Ifonsiofm Effects Arrange Display gpedat 


BFEiSoi 


ViewSonic 


VlewSDitit 6FS 


GofclDRAW! - BFROSXDR 


I“1 


Mam 





1 g ^ j 


iB II 


Yes, it's definitely lime you expanded your view to the non-interlaced 
15" ViewSonic 6FS monitor 

For one thing, you gel 36-percent more viewing space than with a 
standard 14" monitor. And, since you can display more information 
on the screen with the larger 15'' flat square screen, this is an ideal 
monitor for Window’s, Graphical User Interface (GUI) and desktop 
publishing environments. 

Thanks to the ultra high 72Hz refresh rate with resolution up to 
1,024 X 768, the ViewSonic 6FS produces the most vivid and precise 
flicker-free image anywhere. In addition, the non-glare screen 
reduces irritating reflections. 


the display to fit your specific needs. U also is certified to meet strict 
MPR-ll Swedish certifications for low emissions, which makes it 
environmentally safe. It's a fact- the ViewSonic 6FS offers special 
features normally available only on lai^er, more expensive monitors. 

Expand your view, not your budget, with the affordable 
15" ViewSonic 6FS monitor. 

ViewSonic® 

20480 E. Business Parkway 
Walnut, CA 91789 

(714) 869-7976 (800) 888-8583 Fax: (714) 869-7958 


For immediate faxed information, call the FaxSonic “hot line” al 

The monitor, compatible with all standard resolutions, features 32 (714) a69-73is^Cs availabJe 24 hours a day. 

programmable modes with digital controls to store and customize AU pfnfaKlf itvl brand names arc icgtslemt Erademaifcs of iheir rspcdlN^ confutes. 
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WHAT'S NEW 


NEWS 


• OTHER HARDWARE 




Windows Command 
and Control 

A self-contained command 
center for use under Win¬ 
dows, the PowerTrac track¬ 
ball system includes a two- 
button mouse, a trackwheel, 
and three programmable but¬ 
tons. The PowerTrac is de¬ 
signed to intuitively enhance 
your ability to interact with 
Windows 3.1 applications. 

TRAC.DRV, the Windows 
3.1 control panel driver, pro¬ 
vides user-definable ballistic 
gain, tracking speed and sen¬ 
sitivity, button functionality, 
drag lock assignment, and 
AutoDrag control. AppTrac 
software for Windows auto¬ 
matically senses which appli¬ 
cation is active, allowing the 
PowerTrac to respond with 
commands for the proper 
Windows application as you 
switch among them. 

Price: $149. 

Contact: MicroSpeed, Inc., 
Fremont, CA, (510) 490- 
1403; fax (510) 490-1665. 

Circle 1277 on Inquiry Card. 


The Travel 
Connection 


T he Konexx Kit provides 
all the tools you need to 
connect your fax modem to 
any telephone in the world. 
Once connected, you can 
communicate at 
speeds up to 9600 
bps. The kit includes 
the Konexx Koupler 
Model 203, a Merlin 
Phone Adapter, and 
a 9-V battery. 

Price: $169. 

Contact: Unlimited 
Systems Corp., San 
Diego, CA, (800) 

275-6354 or (619) 
277-3300; fax (619) 
277-3305. 

Circle 1278 
on Inquiry Cord. 


The Konexx Kit. 


The PowerTrac trackball system includes release 4.0 of 
MicroSpeed's Precision Pointer device driver software. 


Toss Out the 
Clock Battery 

W ith the Permanent Pow¬ 
er Pack (model PPP- 
001), you no longer need to 
replace your PC’s clock bat¬ 
tery. In place of the battery, 
the IC-based unit manages in¬ 
put power and regulates out¬ 
put power for the life of your 
PC. Installation requires no 
PC modifications, according 
to the company. 

Price: $49.95. 

Contact: MicroApps, Sunny¬ 
vale, CA, (408) 735-1015. 

Circle 1279 on Inquiry Card. 


Receive Faxes 
by Moonlight 

R esembling a normal font 
cartridge, the Moonlight 
PrinterFax cartridge lets you 
receive faxes on a Hewlett- 
Packard LaserJet printer. The 
cartridge plugs into any HP 
LaserJet Series II, HD, IIP, 
III, HID, or HIP printer to 
give you plain-paper fax ca¬ 
pability. Able to switch auto¬ 
matically between printer and 
fax modes, the cartridge pro¬ 
vides precise date and time 
stamping. 

Price: $259. 

Contact: Moonlight Com¬ 
puter Products, Inc., San 
Diego, CA, (619) 625-0300; 
fax (619) 625-0199. 

Circle 1280 on Inquiry Cord. 


Safe CD-ROM 
Movement 

N OW you can safely move 
your CD-ROM discs be¬ 
tween their storage cases and 
your CD-ROM drive. The 
Disclift acts as an extension 
of your hand to let you handle 
the disc by its outer edges or 


engage the disc from its cen¬ 
ter. The lightweight device 
adapts to carousel players, 
magazine cartridges, and CD- 
computer caddies. 

Price: $4.99. 

Contact: The Audio File Co., 
Phoenix, AZ, (800) 662-0224 
or (602) 272-2809. 

Circle 1281 on Inquiry Card. 


Digital Battery 
Management 

A digital on-line battery 
backup device, the Per- 
fector Series UPS (uninter¬ 
ruptible power supply) uses 
all incoming power and con¬ 
verts it to a simple energy 
level. A processor then con¬ 
verts the imperfect power into 
perfect AC power. 

Price: $1599.95. 

Contact: DSK, Inc., Orem, 
UT, (801)224-4828; fax 
(801)224-5872. 

Circle 1282 on Inquiry Card. 


Cable 

Diagnostician 

A hand-held network cable 
diagnostics and certifi¬ 
cation tool for coaxial and 
unshielded twisted-pair cable, 
the MT350 Scanner is de¬ 
signed for multiple types of 
networks. You can print the 
results to a portable printer, 
download them to the scan¬ 
ner’s PC-based CMS (cable 
management system), or inte¬ 
grate them into any database. 
Price: Scanner kit, about 
$4575 (£3000); CMS, about 
$534 (£350); portable printer 
option, about $450 (£295). 
Contact: M-Group, London, 
U.K.,+44 81 877 1711; fax 
-H14 81 874 7265. 

Circle 1283 on Inquiry Card. 
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Finally. 

Four years after Ashton¬ 
Tate promised it to you, CA is 




ADVISOR 


proud to deliver 
the CA-Clipper/ 

Compiler Kit 
you’ve been 
waiting for. 

Now you can co mpile 
most dBASE IV applica¬ 
tions in just three easy steps. First, cre¬ 
ate an application using all the dBASE 
IV tools you’re already familiar with. 
Next, test and optimize the code to 


AdvtiOrOKgnSrcifint 
place to C/i-CfiffnrS-Olfirr 
SatJeattseCoKpOer. &st 
Pnv{Mimattl4irsuiye 
wftaatAfipHimtin 


ensure it performs to specifications. 
Then use the DPREP program to compile 
it and produce an executable, .EXE file 
that gives you all the speed and efficien¬ 
cy CA-Clipper* is famous for. 

The CA-Clipper/Compiler Kit For 


Slepl. CraOeappffatfMSusingJamttiar 
ciBASEfVtooif aitd Uiiiitks, ifrivetl the dEASS fV 
Appdceatons Cenerator. 


Seep 2, Test findoptimiie code to msun itper^ 
Jfim^cmrd^ngtospeeifimHcms. 


TheCOMFlLEemmutiidinvtshts^ 
£>^^Pprogram. Ifmetn^aredeifcteeLthe 
botchpie btandtescomoile arid link proceduTEi, 
producingooexecuted, .EX£ifi!e, 


dBASE IV provides compatibili¬ 
ty and database interoperability 
with most dBASE IV applica¬ 
tions. And it’s implemented 
using the open architecture of 
CA-Clipper, 
including 
the pre¬ 
processor, the 
Extend System 
andtheRDDs. 

Call 1-800 CALL 
CAI for the name of 
your nearest dealer 
and a free statement 
of direction entitled “The Future of 
Xbase". Call right now. 

Haven’t you waited long enough? 


51 


QMPUTER* 
_ ISSOQATK 

Sohware supenor hy design. 


CA-Clipper7Compiler Kit 

For dBASE IV 


© Computer AssocSaces International, Inc., One Computef Associates Plaza, Istandia, NV ura^'roco. l-aoo CALL CAL dBASE and dBASE IV are registered trademarks of Borland International» Inc. 
All product names referenced herein are trademarks of their respective companies. 
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If you ^^ ant to know what the (Jateway 2000 Nomad notebook PC can 
endure, just ask mountaineer Waliy Berg. He took the Nomad 425DXL with 
him last fall on an expedition to the highest point on earth — the Tnajktic, 
29,128-foot Mount Everest in the Himalayan Mountains of Nepal. 

Wally used the Nomad daily to track supplies, budget; and events of the 
climb. "Despite being transported over rugged terrai’R-hy yak, and operating in 
an unheated tent with temperatures outride;0f 2(f tolO degrees below zero, the 
Nomad performed flawTessly," said Wally. “The size was perfect, too. We 
had so many supplies to carry that size and weight were a big consideration.” 

Wally powered the Nomad with three sets of NiCad batteries which he 
recharged with a solar panel. Wally said the batteries weren’t affected by the 
frigid temperatures. Each battery always lasted up to six hours. 

The expedition left for its final climb to the Everest summit shortly after 
midnight on October 9. They ascended toward the peak by moonlight, 
reaching the top at 8 a.nL "It was a feeling of total exhilaration to finally reach 
the highest point in the world," said Wally. 

Even if you don’t plan to take your Noinad to Mount Evere.st, it makes the 
perfect traveling companion wherever you journey. The Nomad weighs Just 
5.6 pounds and measures 8.5 x 11 x 1.8 inches. Standard features include: a 
25.MHz Intel® 486SX or 486DX processor; 4MB R.4M; an 80MB hard drive 
(425SXL model) or a 120MB hard drive {425DXL model); a 3.5-inch diskette 
drive; a lO-inch backlit VGA screen; a comfortable 79-key keyboard and 
FieldMouse'" portable pointing device; MS-DOS.* Windows'"'and Works for 
Windows.™ Perhaps the most attractive feature is the price; 

Nomad 425SXL ■ $1995 Nomad 425DXL ■ $2695 

A Nomad gives you portability, 486 desktop perfomiance, a great .screen 
and keyboard, outstanding battery life — plus incredible durability. So take it 
from Wally Berg. If the Gateway Nomad can endure an Everest expedition, it 
can take almost anyihingl 

GATEmyTooo 

)8 0 0 ■ s 2 3 ■ 2 0 0 0 

610 GiiieW Drive • P.O.Box 2000 • North .Sioux City. SD 57()49-:0(X) 
6()5-232-2(X)t) • Fax 60.S-3.32-2023 



'i^iirowtiy 2(inD. Inc, FicidMoiist.' is ii iraddrTEnk of Giitcway Int:, The Intel Inside is a iratJemESrk und Intel ts tt registered H'Licleniark of Intel Goiporiificn. Othei' brands iind prtxkiil 
names are Irademaiix iirr<j“|isicrvd Irademafk.'i nl'lhem rtspeetive companies. Pricey and conligurjtions tirc suhjcei to change wiihnui natice. Prices do tiol include shipping. 
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Ibex Technologies ’ FactsLine for Windows can handle fax- 
broadcasting and fax-on-demand transactions simultaneously 
without degradation. 


Voice/Fax 
for Windows 

Y OU can use Ibex Tech¬ 
nologies’ FactsLine for 
Windows software for docu¬ 
ment-retrieval applications 
such as customer service, lit¬ 
erature fulfillment, and forms 
distribution. The interactive 
voice/fax package offers fax- 
on-demand, fax-broadcasting, 
and voice-processing func¬ 
tions that you can configure 
and implement in the Win¬ 
dows environment. 

A pop-up scripting feature 
lets you compose and script 
the contents of voice an¬ 
nouncements before you 
record them, and a simulation 
feature lets you test an appli¬ 
cation using the screen and 
mouse, instead of the tele¬ 
phone. The software also pro¬ 
vides dated documents that 
automatically become inac¬ 
tive; on-line reconfiguration 
and updating of applications, 
voice announcements, and 
fax documents; a database- 
driven report generator; a 
visual voice editor; and docu¬ 
ment conversion tools. 

FactsLine for Windows is 
also integrated with a voice¬ 
processing system to help 
direct calls through a multi¬ 
level voice-menuing system. 
This interactive voice re¬ 
sponse transfers callers to 
the appropriate mailboxes 
and permits them to leave 
messages after they have re¬ 
trieved their requested 
documents. 

Price: $6500. 

Contact: Ibex Technologies, 
Inc., Placerville, CA, (916) 
621-4342; fax (916) 621- 
2004. 

Circle 1289 on Inquiry Card. 


High-Speed 

Connectivity 

T WO high-speed connectiv¬ 
ity products, the SunLink 
Frame Relay and the SunLink 
PPP, allow applications that 


you traditionally use on 
LANs, such as client-server 
databases, multimedia, the X 
Window System, and NFS 
(Network File System) appli¬ 
cations, to run faster and 
more economically over 
global networks. You can 
also use both products with 
SunNet Manager to manage 
multivendor networks at local 
and remote sites. 

The SunLink Frame Relay 
provides transparent IP con¬ 
nectivity to frame-relay net¬ 
works over one or more links 
that can communicate at up to 
Tl/CEPT speeds. You can 
have up to 1022 virtual point- 
to-point connections over 
each physical connection and 
obtain frame-relay virtual-cir¬ 
cuit statistics. 

The SunLink PPP allows 
communication at up to 
Tl/El speeds between 
SPARC systems to extend 
beyond LANs to global net¬ 
works. SPARC hosts can 
route TCP/IP traffic over 
point-to-point links by using 
the Internet PPP. 

Price: $1150 each. 

Contact: SunConnect, 
Mountain View, CA, (415) 
960-1300; fax (415) 969- 
9131. 

Circle 1287 on Inquiry Card. 


EISA-to-SCSI Disk 
Array Controller 

T he Ultra 124F. an EISA- 
to-SCSl disk array con¬ 
troller, supports up to eight 
logical arrays, each of which 
can be virtually any capacity 
and any RAID level. TTie full- 
length card can support up to 
35 SCSI-1, SCSI-2, and Fast 
SCSI-2 hard drives; provides 
complete data redundancy us¬ 
ing RAID levels 0, 1,4, and 
5; and comes with UltraAr- 
ray, a utility that lets you con¬ 
figure multiple arrays of 
mixed types and capacities. 

The basic card comes with 
three Fast SCSI channels that 
you can expand via the op¬ 
tional 124FEX daughter¬ 
board, which adds two chan¬ 
nels internally, or the optional 
124FXT/3 and 124FXT/5 ex¬ 
pansion boards, which add, 
respectively, three and five 
channels externally to the 
computer. The Ultra 124F 
sup|X)rts DOS, Windows, 
NetWare, OS/2, and Unix 
operating environments. 
Price: Ultra 124F, $1995; 
124FEX, $375; 124FXT/3, 
$185; 124FXT/5, $425. 
Contact: UltraStor Corp., 
Fremont, CA, (510) 623- 
8955; fax (510) 623-8953. 
Circle 1285 on Inquiry Card. 


PCMCIA Fax 
Modems 

W ith OmniTel’s Business 
Card 2496c and 2496c+ 
PCMCIA Type II fax modem 
cards, you can send and re¬ 
ceive (3roup 3 faxes at 96(X) 
bps from your portable com¬ 
puter. Both modems are iden¬ 
tical except that the Business 
Card 2496c+ adds flash 
memory, MNP level 10, and 
support for the Cellular 
Phone Interface. 

Features include automatic 
fallback from 96(X) to 7200/ 
48(X)/24(X) bps and from 
2400 to 1200/300 bps; 2400-/ 
1200-/3(X)-bps data transfer; 
MNP levels 2-4 and CCITT 
V.42 error correction; and 
MNP level 5 and CCITT 
V.42bis data compression. 
Price: Business Card 2496c 
with DOS software, $349; 
with Windows software, 
$375; Business Card 2496c+ 
with DOS software, $399; 
with Windows software, 
$425. 

Contact: OmniTel, Inc., Fre¬ 
mont, CA, (510) 490-2202; 
fax (510) 490-1285. 

Circle 1286 on Inquiry Card. 


Micro Fiber Optic 
Transceiver 

A compact adapter, the 
Transcast ENT-4322 
Micro Fiber Optic Trans¬ 
ceiver provides direct con¬ 
nection of Ethernet-based 
computers, servers, worksta¬ 
tions, and peripherals to 
fiber-optic, lOBase-FL/ 
FOIRL networks. The ENT- 
4322 features six diagnostic 
LEDs that indicate Jabber, 
Link, Collision, receive data, 
transmit data, and power, as 
well as a user-selectable Sig¬ 
nal Quality Error switch. 
Price: $325. 

Contact: Lancast, Amherst, 
NH, (800) 752-2768 or (603) 
880-1833; fax (603) 881- 
9888. 

Circle 1288 on Inquiry Card. 
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Thirteen reviewed. 
One winner. 


IN REVIEW AFTER REVIEW, Jumbo 
taJ<£s top honors. PC Magazine's exchtsive 
Editors’ Choice is the I2tli award in the last 
year. Which proves Jumbo is a backup value 
that can’t be beat. Jumbo gives you top 
performance, yet it’s easy to use. Choose 
either Jumbo 120 (120 MB with data 


compression) or Jumbo 250 (250 MB with 
data compression). Both give you QIC 
compatibility. Novel P Certification and 


UNIX®/Xemx® support. 



Call 1-800^51-0897, 
ext. 163 today for a 
free brochure. 


Jumbo 120 
$250 


soo s. 


LCKlMXy 

SYSTEMS 


800 S. Taft Ave., Loveland, CO 8053? 


Novelk UNIX md Xmix one regis^ed trademarks of dieir respective companies. © 1992 Colorado Memory Systems^ Inc. Ail rights reserved 
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Windows Switch list 




(HI Action Log 


<Make - IBM C Set/2 project 
<Make - IBM C Set/2 projecl 
Library Utility started at 5-6- 
<SourceUnk> started at 5-6 


Language: IBM C Set/2 

Directory: FAIBMC\WKFRAMBPMLINES 

RIe mask: 


1.5C 

wnur 

256.1 

WdttlK 


PMLINES.C 


PMLINES.DEP 


PMLINES.DLG 


PMLINES.H 


PMLINES.ICO 


PMLINES.MAK 


PMLINES.obj 


PMLINES.PRJ 


PMLINES.RC 


IT 

_rri 



^1 Project Control 


Directory. F:\IBMWF 


»> BASE project- 
»> BASE project- 
> COMPOSITE project- 
» BASE project- DU 



HI 

■ 


1 Delete | 

1 


^anc^l 

1 


Process 


Hsip.- 


SourceLtnk f ( 
E:\SUNK\SAM 



jiall Qbiect-PMLINES.ob) 


Pub Defs 


main 

.setuparg 


^ Ob) 


Group Defs 


DGROUP 

FLAT 


LED/ 

0000 


• III 


fill 


0000 


1111 


1111 


Irvwi 











■'ffL'Carteda. can 1 fiOO 4S5"795l9'/HsipV\^e limited Lf.SA CH^y. iBM- and OS/2 are registered.tradertiafks' end Cfa:Sh Protecljcn ancl HetpWare are.trademarks, sf tnternaTrOfiai Business 

^felchl^eB■,.OorpQmt 10 ll. WkKtomiaatrademiRrk of.W3icr03ptt Corporal «n. CC(nipyServ&j&^ 











































































































































































□ 


ES> started at 5-6-1992 19:48 ^ 

ES> ended tc = 0 rc = 0 at 5-6-1992 
i2 
42 



MsgQucF 
^rDass 


Seg Defs 

CODE32 DWORD USE32 P 
DATA32 DWORD USE32 P( 
CONST32 DWORD USE32 I 


It - CONST32 DWORD ' JSE32 PUBUC 'CONST' 


3 


FFSET 0 LENGTH Sf 
5795F57 696E646F 77000000 4( 
^D6F 75736520 42757474 6F 
)746F20 4368616E 67652046 6F 


26F756 

165204 : 

:65617 


xneaoi 


T 






J6F722C 2 
7574746F 6*03220 74 
2E202044 6|^5626C 6! 

yinecTe;7'5 ^H>rkyi07e; 7/ 



To a software 
developer, this is what 
heaven looks li ke. 


Most people wouldn’t know what to make of a screen like 
this. But developers like you know^ a screen like this can 
help make all kinds of applications. With OS/2* * 2.0, you 
can develop the DOS, WindowsT OS/2 and host-based 
apps end users need. And you can do it faster and easier 
than ever before. Because OS/2 2.0 can make the most 
of your 386 or 486 processor 

Now you can edit in one window; compile in 
another, profile in a third and test in a fourth. Pre¬ 
emptive multitasking makes everything run smoothly 
and responsively. And OS/2 Crash Protection'" helps 
shield running applications from each other, so if one 
goes down it won’t affect the others. Instead of reboot¬ 
ing, you just restart the affected app and continue. 

And since OS/2 2.0 is a 32-bit operating system, pro¬ 
grams are easier to write and run faster, too. Which all 
adds up to improved productivity and reduced develop¬ 
ment cycle time. 

But maybe the best part is that for less than the cost 
of DOS and Windows, OS/2 gives you a whole lot more. 
And to keep your cycle rolling, a full range of services 
and support are available, like on-line help through 
OS/2 Support line, Bulletin Board and IBM Link. Or 
you can join the 1BMOS2 and 0S2DEV 
conferences on CompuServe* where you 
can meet IBMers, users and developers 
who can find fast answers to your 
questions. For an IBM authorized dealer 
near you, or to order OS/2 2.0 from 

IBM, caU 1 800 34BM-OS2r 



• OS/2 Crash Protection helps shield applications from each other. 

• The integrating platform of choice for DOS, Windows and OS/2. 

• Preemptive multitasking for responsive, reliable execution. 

• 32^it flat address space for productive programming. 

• A full rang? of IBM services and support. 



















































































WHAT'S NEW 


NEWS 


• PROGRAMMING SOFTWARE 


GUI Tools for X 
Developers 

W ith DynaGraphX, you 
can build Motif GUIs 
containing real-time graphs, 
meters, and dials, and gener^ 
ate ail the Motif C code you 
need lo implement your inter¬ 
face* The DynaGraphX pack¬ 
age includes X-Designer, the 
Data Views Graph Widgets, 
the Color Threshold Table 
Editor, convenience func¬ 
tions, and sample programs. 

A Motif GUI builder, X- 
Designer includes a layout 
editor, a WYSIWYG design 
window, and a widget selec¬ 
tion palette. Data Views 
Graph Widgets contains 40 
real-time graphs, meters, and 
dials; the Color Threshold 
Table Editor lets you tie color 
thre.sholds to your graphs: 
and the convenience func¬ 
tions simplify resource set¬ 
ting and object creation. 
Price: DynaGraphX develop¬ 
ment license, $7000* 

Contact: V*L Corp*, 
Nonhampton, MA, (413) 
5g6^4l44;fax (413)586- 
3805. 

Circle 1294 on Inquiry Card. 


CASE 

for Windows 

A CASE tool set for Win¬ 
dows, Visible Analyst 
Workbench 5.0 provides an 
integrated forward- and 
reverse-engineering environ¬ 
ment that helps you through 
the planning, design, and 
analysis of the application de¬ 
velopment process. The pack¬ 
age helps you generate SQL 
database schemata, COBOL 
source code, and C source 
code from designs you have 
developed in the system. 

Visible Analyst Work¬ 
bench includes multipage 
document support, model 
navigation improvements, 
control-bar support, reposi- 


The package supports 
C++ templates, including the 
browser, debugger, and inter¬ 
active workspace. It also in¬ 
cludes enhanced debugging, 
fast object-code run-time er¬ 
ror checking, advanced dy¬ 
namic-code and data-visual- 
ization capabilities, and 
support for OpenLook and 
Motif. In addition, Object- 
Center 2,0 includes the C de¬ 
velopment capabilities found 
in CodeCenter, CenterLine's 
Unix C programming envi¬ 
ronment, providing a C and 
C++ mixed-language devel¬ 
opment capability. 

Price: $3995. 

Contact: CenterLine Soft¬ 
ware, Inc*, Cambridge, MA, 
(617) 498-3000; fax (617) 
868-6655. 

Circle 1297 on Inquiry Card. 


CASE for Clipper 

D esigned for application 
development in Clipper, 
the dBsee (for database soft¬ 
ware engineering environ¬ 
ment) package helps you au¬ 
tomate and optimize the 
software development cycle* 
The modular system includes 
tools that guide you through 
definition of the data dictio¬ 
nary and application dictio¬ 
nary, prototyping and simula¬ 
tion, generation of source 
code and the database, com¬ 
pilation and linkage, docu¬ 
mentation, and maintenance 
support. 

T^e dB-Lan tool provides 
functions and templates for 
generating LAN-based appli¬ 
cations* The dB-Doc tool 
generates the technical refer¬ 
ence and user’s manuaJ, and 
the dB-Show tool generates 
tutorials and demonstrations 
of your application. 

Price: About $3549 
(4,791,150 lira). 

Contact: Italian Software 
Agency s*r*l, Baveno, Italy, 
+39 323 92 20 66; fax+39 
323 92 52 08- 

Circle 1298 on Inquiry Card. 


lory data access, and text¬ 
editing enhancements. It also 
contains Windows features 
such as pop-up and pull¬ 
down menus, Clipboard- 
based data exchange with ex¬ 
ternal applications, and 
support for Window.s-com- 
patible device drivers, color 
sets, and fonts. 

Price: $1895 and up. 
Contact: Visible Systems 
Corp., Waltham, MA, (617) 
890-2273; fax (617) 890- 
8909. 

Circle 1295 on Inquiry Card. 


Pen Application 
Builder 

Y OU cun use the PenApps 
Application Builder 1.0 
to create forms-based and 
data-intensive applications 
for pen-based computers. The 
package, which runs on Win¬ 
dows for Pen Computing and 
PenPoint, includes a 
screen/forms designer, a 
built-in database, and the 
Slate PenBasic programming 
language. You can build into 
your applications pen centric 
features such as ink as a data 
type, input targeiing, markup 
mode, switch to ink, deferred 
translation, gesture suppon, 
cursorless operation, coerced 
translation, and sketch fields* 


With the PenApps Appli¬ 
cation Builder, application 
components are identical for 
both operating systems. You 
can move compiled Pen¬ 
Apps applications from one 
platform lo another yet still 
take advantage of operating- 
systera-spjecific capabilities 
such as DDE under Windows 
for Pen Computing and Em¬ 
bedded Document Architec¬ 
ture under PenPoint* 

Price: $995. 

Contact: Slate Corp., Scotts¬ 
dale, AZ, (602) 443-7322; 
fax (602) 443-7325. 

Circle 1296 on Inquiry Card, 


C++ and OOP 

C enterLine Software has 
added precompilaiion of 
header files, demand-driven 
generation of program infor¬ 
mation, and .support for C++ 
templates to ObjeetCenter 
2.0, the latest version of its 
Unix C++ programming en- 
VLTonment. Version 2.0 also 
offers a C++ interpieter and 
integrated mn-time error 
detection that let you reuse 
code and use, understand, and 
develop C++ class libraries. 



You can build a sample stock-wmeh window with the X- 
Designer, DaiaViews Graph Widgets, and Color Threshold 
Table Editor components of V.L 's DynaGraphX. 
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Rahtta Database Manager was the database of choice in the 
first Annual Windows World Open, Hie competition featured in¬ 
novative custom applications built wilh Windows devdopnienl 
fanls. Ibiee of the seven winners, and two of the finalist, used 
Raima Datahosc Manager to solve flieir critical application needs. 

Fin; professional developers hhe yourself, Raima prodiicts offer: 

• High peiforaijncc.'unmatched application speed. 


Listen to what some of our customers say about our products; 

'Wo other products matched Raima for the price." ‘ 

James Lisial^ developer, Qieyrtm 

"Raima provided:US:’i0h spee^ flmbility, andropalfy^ 
ftthufioftroli/di ^inoioed ws fo incet oiuf exceed our customers' meds" 
Dave Copper, developer, Atlantic Research Corp, 

(subcontractor, Naval Electronic Systems Engineering Activitj^ 

• Potfahilki; runs on DOS/ Windows, OS/2, UNIX VMS,'QNX . '©Jtflhnse Mmifl^er gflre us fcfic ei%c tve needed to handk large 

• Royfl?fy-^>e rfisfjfbHtton; in(?easey - i y amomts of data gmklpwii effideitiiy 

Soutoc-cbdeuprtfloWHt^vtotal pWgranHningflexibili.ly, ^ IS^ Patridc, developer, PHH Fantus 

• starting at just : , .. y If you're For an awaW-winning application development;::- 

hanguage support; ANSI Q C-t4, and Visual Basic.- I; • ■' / tool, discom^e feima advantage^, ■ 
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1-800-DB-RAIMA 


Also available for 


DOS, OS/2, and UNIX 
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WHAT'S NEW 


NEWS 


• BUSINESS SOFTWARE 


Payroll Software 
for the PC 

V ersion 2.0 of Industrial 
Strength Payroll auto¬ 
mates weekly, biweekly, 
semimonthly, and monthly 
payrolls for up to 30,000 em¬ 
ployees, who can be hourly, 
salaried, or 1099 personnel. 
The software can handle up 
to 999 companies and mixed 
payroll frequencies. 

Multistate capabilities help 
companies that operate in 
more than one state to consol¬ 
idate reporting. The multi¬ 
state feature can also accom¬ 
modate employees who are 
subject to taxes from more 
than one state. Industrial 
Strength Payroll can also pro¬ 
cess dependent care, excess 
group term life insurance, 
automobile insurance, and 
fringe benefits. 

Price: $245. 

Contact: Phoenix Phive Soft¬ 
ware Corp., Scottsdale, AZ, 
(800)331-1811 or (602)483- 
0991; fax (602) 948-1379. 

Circle 1299 on Inquiry Card. 


Resource 

Planning 

A Unix-based enterprise re¬ 
source planning system 
for process manufacturers, 
ManBase 7.0 combines a 
client/server architecture, a 
relational database manage¬ 
ment system, and fourth-gen¬ 
eration-language tool sets. 
The package includes inven¬ 
tory and production manage¬ 
ment, sales order manage¬ 
ment, and full financial 
capabilities. In addition, you 
can integrate ManBase with 
third-party floor-control man¬ 
agement systems, electronic 
data interchange partners, 
CASE/CIM/CAD tools, and 
legacy systems. 

The modular package lets 
you build and maintain com¬ 
ponents and their characteris¬ 
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Phoenix Phive *s Industrial Strength Payroll accepts time in 
increments of hours and minutes, and it lets you import time- 
clock information in ASCII format. 


tics for a formula or recipe. 
With the Master Production 
Scheduling module, you can 
view actual and forecasted 
product demands and deter¬ 
mine the dates, times, and 
quantities for planned orders. 
Price: $60,()()0 and up, de¬ 
pending on configuration, 
number of modules, and 
number of users. 

Contact: MAI Systems 
Corp., Novi, MI, (313) 347- 
9070; fax (313) 347-8958. 
Circle 1300 on Inquiry Cord. 


TimeVision 
for Mac 

T he Mac version of the 
TimeVision personal in¬ 
formation management tool 
gives you 24-hour scheduling 
at any level of detail with 
daily, weekly, and monthly 
windows. You can create 
multiday events and reliable 
repeating events over a speci¬ 
fied time range. 

The PowerEdit feature lets 
you describe events in an an¬ 
notation box; designate the 
begin and end dates, the be¬ 
gin and end times, the type of 
event, and the frequency; and 
then set a reminder. With 
TimeVision’s Memo feature, 
you can create, read, and save 


ASCII text files; open and 
read text files you have creat¬ 
ed in another application; and 
create a Memo Folder con¬ 
taining business-letter tem¬ 
plates or notes from phone 
conversations. The Note Card 
file lets you create, sort, 
browse, and edit an address 
book, a phone list, or a prod¬ 
uct catalog. 

Price: $99. 

Contact: Powercore, Inc., 
Manteno, IL, (800) 237-4754 
or (815) 468-3737; fax (815) 
468-3867. 

Circle 1301 on Inquiry Cord. 


Prisma Office 
for Windows 

P rismaOffice for Windows 
combines document pro¬ 
cessing with a database, links 
to external databases, and 
E-mail facilities. It includes a 
180,00()-word spelling check¬ 
er and a 240,000-cntry the¬ 
saurus. PrismaOffice for 
Windows accepts Prisma 
Language Modules, which let 
you switch the user interface 
among major European lan¬ 
guages. 

The software supports Mi¬ 
crosoft’s Multiple Document 
Interface, which lets you 


open up to nine documents si¬ 
multaneously. Support for 
Microsoft’s OLE and DDE 
capabilities lets you link in¬ 
formation from other files 
into PrismaOffice for Win¬ 
dows documents. The soft¬ 
ware automatically updates 
documents when you change 
an original file or file seg¬ 
ment. 

Price: Stand-alone version, 
about $600 (£395); three-user 
network version, about $1360 
(£895); each additional user, 
about $266 (£175). 

Contact: Prisma Office, Ltd., 
Slough, Berkshire, U.K., +44 
753 810899; fax+44 753 
810903. 

Circle 1302 on Inquiry Cord. 


Successful 

Negotiations 

N egotiator Pro prepares 
you for all types of nego¬ 
tiations. The package (for the 
Mac, DOS, Windows, and 
OS/2) provides a logical and 
structured way to explore op¬ 
tions, reconcile competing 
interests, and creatively 
brainstorm. 

Negotiator Pro consists of 
three interactive parts: the 
Plan, the Hypertext, and the 
Profile. You use the Plan to 
tailor question-and-answer 
structures to your needs. The 
Hypertext section contains 
more than 350 terms, 15 in¬ 
ternational negotiation styles, 
50 tactics, legal and business 
ethics, traditional and cutting- 
edge theory, and important 
figures in negotiation. TTie 
Profile section asks 11 ques¬ 
tions about both sides in a 
dispute. It then analyzes the 
parties’ negotiation and per¬ 
sonality types, predicts the 
dynamics of the exchange, 
and advises you on how to 
approach each side. 

Price: $499 to $648. 

Contact: Beacon Expert Sys¬ 
tems, Inc,, Brookline, MA, 
(617) 738-9300; fax (617) 
734-3308. 

Circle 1303 on Inquiry Cord. 
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Cod, Quiet, ReliaUe Powec 


STANDARD UWTS 

1 

REDIM)ANT POVTR SYSTEM 

■ 

486 CPU COOLER 


These UL/CSA approved, fuUy-iested power 
supplies are the best basic units available. 


STANDARD 200 XT.$69 

STANDARD 205 SUM..$89 

STANDARD 220 BABY.$89 

STANDARD 220 AT/TOWER..$89 


ULTRA-QUIET UMTS 


NOISE LEVELS 


Unrattle pur nen^es mAi 
a Silencer power supply, 
recognized since 1986 as 
the indusuys quieM. 
Cooled wdi efficient, 
variable-speed fans that 
are virtually inaudible! 

A must for home office or multimedia applications. 



SILENCER 20S SLIM.. $119 

SILENCER 220 AT/TOWER...$129 

SILENCER 270 AT/TOWER.. $179 



Upgrade your computer with one of our premium 
Turbo-Cool power supplies^the choice of PC 
professionals. You'll get 50% -100% more power, 
built-in line conditioning, a dual-stage EMI filter, 
super-tight regulation, ultra-clean DC ouqiut, our 
high-capacity ThermaSense variable-speed fan 
(lOOW models), UL/CSA/TU\' approvals, and a 
no-hassle 2-year warranty! Ideal for high-end 


workstations and network file servers. 

TWIBO-COOL 200 XT.. $159 

TURBO-COOL 300 SLIM .... $169 

TLTIBO-COOL 300 B.\BY .. $169 

TLTIBO-COOL 300 AT/TOMTR.. $189 

TLltBO-COOL 450 AT/TOMTH ..... $349 


Ehminate the risk of costly downtime or data 1ms 
due to power supply failure with the TwinPower 900 
Redundant Power System. The system consists of 
two Turbo-Coo! 450 power supplies in parallel, 
utilizing a special power-management interface 
module. You’ll have the reliability of complete 
power redundancy for the entire network ser^^er. 



■ Super Server Power, With 900 watts of peak 
powder, (he TwinPower 900 effortlessly runs any 
array of drives- without the need for sequencing, 

■ 100 Times More Reliable. 

Why gamble with a smgle- 

^ ° n 1 PflPBAaiLJTYDFA 

unit system? TwinPower s 
load-sharing, redundant 
design lets you take the 
power s^-stem for granted. 

It’s the peace-of-mind a 
nemork manager needs! 

■ Hot-Sw^p Capabilit)^ In the unlikely event that 
one of its 4S0s should fail, an alarm sounds, and 
the other 450 sustains the server vMt the user 
simply swaps in a new unit. No downtirae! 

■ Optional Enclosures. We offer “monster" cases 
that hold TwinPower’s two power supplies and 
the interface. The Standard Model (SI fe.) holds 
13 drives, while the all-steel Industrial Model 
(104 lt)s.) alloYvs dual systemboards and holds up 
to 16 drives. Now, that’s expandability! 


TWIN-POWER 900. S99S 

W/STAND.4RD CASE .. .$1695 

W/INDUSTRL4L CASE......$1995 


PQWLR STSTEM FULUHE 



SlimlB-Unll TwIfiPtJrtirflOD 



It's a fact that 486 chips run hot, often exceeding 
18ST! Now, you can reduce the temperature of 
your 486 processor to a cool, safe 85®- 9ST with 
our CPU-Cool. You’ll prevent random system 
errors and add years to the hfe of your valuable 
CPU. Consists of an ultra- 
quiet mini-fen embedded 
in a sculptured heat sink 
that easily mounts on the 
CPU. Powered by a spare 
drive coiinectoL Effective, 
inexpensive insurance! 

CPU^COOL.. 



INTERNAL ON-LINE ITS 



Protect your PC 
and its data from 
power surges, sags, 
and outages mth 
our UL-approved 
InnerSource, 
a combined 
AT/Tower 
power supply 
and On-Line UPS. Its 
auto-recharge battery^ provides up to IS minutes of 
backup power for both your PC and monitor. This 
reliable, integrated protection costs less than an 
equh^ent 550VA extend UPS, and it saves space 
too! A Novell interface is available. 


INNERSOURCE AT/TOWER. $349 


5995 Avenida Enemas, Carlsbad, CA 92008 • (619) 931-5700 • (800) 722-6555 • Fax (619) 931-6988 

Most shippd saciK dsy. Wc accept MC, COD, cr PO on appro^id credit. Ttubo-Cool mt TwinPewtr itiodcls guanntcHt ftir 2 vara. j\l] octier products guaranteed for 1 year, Houra: 7 a.[n, - 3 p.m. (FT) Mon. - Fri. 

©[9F2 PC Pawn k Cofllinj, Tnc. SOenoer, Torbn^iloolf TlrernuSeuse, TwitiPoweTi, CPU-Codf afld liwet^titt sre mdemirb of PC Power ^ Cooting, Inc. .Vi otlwr Iwiird oaines are iraniemajts or KpisteKiJ trademarks erf dveir respective coinpariM. 

Circlo T 15on Inquiry Cord (RESELLERS: 116). 



















































^Your Direct 


BYTE introducesYour Direct Link - An 
enhanced service for BYTE readers that 
gives you free information on products - 
faster and easier! 


In the NEW Direct Link 
section, here's what 
you'll find; 

Alphabetical Index 
to Advertisers 
Including Phone 
Numbers 

Now dial companies 
directly. 




Product Category 
Index to 
Advertisers 

Order information on 
individual products or 
complete product 
categories. 

Redesigned 
Editorial Index 

Free information from 
companies covered in 
articles, columns, or 
news stories. 


New Enhanced 
Direct Link Card 

Receive free information 
quickly by filling out and 
mailing or faxing Your Direct 
Link Card today! 




Send for FREE product information 
filiing out Your Direct Link Card 
found in the back of every issue. 

Buy It 

Through BYTE! 
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‘‘I couldn’t find a powerful 

CASE tool that was affordable. 
So I designed one.” 


“Fm an engineer. And I know 
what its like to need a high- 
performance and easy-to-use 
CASE tool. One that I could 
afford to place on every projea 
team members desk, not just a 
selea few. That s why I devel¬ 
oped System Architea™ 

As Chief Scientist at Popkin 
Software, my role is to bring 
the real-world experiences of 
our developers to bear on the 
design and implementation of 
the best CASE tool possible. 

System Architect is the result. 

Its also the result of listen¬ 
ing to our more than 10,000 
users. We take your advice 
because we know its real. Then 
we incorporate it and feed it 
back to you in real-world solutions and 
new produa innovations.” 

Low Price. 

High Performance. 

Since its introduction in 1988, 
System Architect (SA) has proven that 
many of the features offered by more 

B expensive CASE tools are 
available for a fraction of the 
cost. There are now more than 
MOOSOFt 10,000 SA copies in use at 
WINDOWSl 2,500 installations worldwide. 

Quick and Easy. 

System Architect works on IBM® and 
IBM-compatible PCs running MS Win¬ 
dows^ and OSI2 PM^, It comes with an 
integrated data dictionary that users can 
customize to meet their needs. Projea per¬ 
sonnel can easily share information both 
on and off a network. Its so user-friendly 


^Generate 
schema from 
entity diagrams. 


JAN POPKIN, CHIEF SCIENTIST 
POPKIN SOFTWARE & SYSTEMS. INC. 




A View data models. DFDs, 
and structure charts 
simultaneously. 




that even from the first day you can sit 
down, ga to work, and produce results. 

Multiple Choice. 

System Architect works with multiple 
methodologies: Yourdon/DeMarco, Gane & 
Sarson, Ward &: Mellor (real-time), Booch, 
Shlaer/Mellor (OO), Coad/Yourdon, 
Information Engineering and SSADM. 
And diagram types and charts including: 
DFDs, Entity Relation diagrams. Decom¬ 
position diagrams. State Transition dia¬ 
grams, Structure Charts, and Flow Charts. 

The Power To Grow. 

To respond to advances in technology such 
as Client/Server Architecture, SA continues 
to grow in functionality and productivity. 
A few optional modules now offered are: 

SA Schema Generator: Translates 
entity models from the encyclopedia into 
schema for DB2, Oracle, Ingres, SQL Server, 
Rdb, PROGRESS, Paradox, SQL 
Base, AS400, (SQL & DDS), 
InterBase, OS/2 DBMS, dBASE 
m, XDB, SYBASE, and Informix. 
Generates Windows DLGs, and 
C type data definitions or 
COBOL data structures. 

54 Screen Painter. Develops 
screens for GUI or character- 
based applications, which are 


automatically populated from your SA 
Data Diaionary/Encyclopedia; generates 
MS Windows dialogs and Microsoft or 
Microfocus COBOL Screen Sections. 

54 Object Oriented Analysis & Design 
(OOAJOOD): Supports Booch 91 and 
Coad/Yourdon. 

54 Network Version: Diagram and 
data dictionary record locking allows 
multiple projea members to work concur¬ 
rently on the same projea. 

Built for Engineers. 

SA also has other advantageous features: 
automated documentation; extensible data 
dictionary; normalization, rules and balanc¬ 
ing; requirements traceability, import/export; 
custom reporting; and CRUD Matrices. 

Call us toU-iree today at 
800-REAL-CASE, xl09. 

To find out how to qualify for 
your free 30-day evaluation 
copy, simply call us today or ^ 
fax us at 212-571-3436. 

SYSTEM ARCHITECT 

Popkin Software & Systems, Inc., 

11 Park Place, New York, NY 10007 
England 44-926-881186; Benelux 31-3406-65530; 
Germany 49-6151-82077; Italy 39-49-8700366; 
Australia 61-02-346499; Sweden 46-8-626-8100; 
Switz. 41-61-6922666; Denmark 45-45-823200. 
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NEWS 


WHAT'S NEW • MULTIMEDIA SOFTWARE 



Passport Producer, a controi center for multimedia 
producnons, links to popular authoring and editing software 
that imports standard Mac file types. 


Create 

Presentations 

ith Passport Producer 
and your Mac, you can 
easily integrate and synchro¬ 
nize animation, digital video, 
sound, music, and presenta¬ 
tion graphics, Tliis multime- 
dia presentation-software 
package lets you add sound 
tracks to QuickTime movies 
and animations and accurate¬ 
ly synchronize to MIDI or 
digital audio using the Cue 
Sheet feature. 

The Cue Sheet displays all 
tracks and time locations, so 
you can sec the events or cues 
in a visual form as they relate 
to each other in time. You 
can align multiple cues for 
simultaneous playback and 
print out the Cue Sheet to use 
in a paper edit, to review with 
clients, or to aid in story¬ 
boarding. Passport Producer 
lets you import cues in 
TEXT, PICT, PICS, or 
QuickTime file formats. 

Passport Producer displays 
the final presentation on a 
user-customized stage. You 
can position visual elements 
and iurange multiple objects 
on the stage in an unlimited 
number of ways. The package 
also lets you display presen¬ 
tations on two or more moni¬ 
tors simultaneously. 

Price: $495. 

Contact: Passport Designs, 
Inc., Half Moon Bay, CA, 
(415) 726-0280; fax (415) 
726-2254. 

Circle 1305 on Inquiry Card. 


Sound and Music 
for Windows 

T he Audio View package 
contains three applica¬ 
tions for Windows that let 
you control the digital-audio 
and CD-ROM functions of 
PC sound cards and multi¬ 
media PCs. The applications 
are AudioView, the Voyetra 
Audio Mixer for Windows 


3.0, and the Voyetra CD 
Player, 

The AudioView digital- 
audio editor records, edits, 
and plays music, narration, or 
sound effects as digital-audio 
file.s stored on your com¬ 
puter’s hard drive. The file 
display window gives you a 
graphical view of the entire 
file or lets you zoom in for a 
closer look—as dose as a 
single sample. 

With the Voyetra Audio 
Mixer, you can control the 
volume levels of most types 
of sound. You can preset lev¬ 
els before recording or play¬ 
ing, or mix them during oper¬ 
ation for perfectly balanced 
sound tracks. 

The Voyetra CD Player 
helps you name and catalog 
disks to facilitate locating and 
playing a CD track. The 
Playlist feature lets you as¬ 
semble and play a series of 
CD audio tracks in any order. 
Or, you can let the CD Play¬ 
er’s Shuffle feature play 
tracks in random order. 

Price: $129.95. 

Contact: Voyetra Technolo¬ 
gies, Pelham, NY, (914) 738- 
4500; fax (914) 738-6946. 
Circle 1308 on Inquiry Card. 


Movie Clips 
on CD-ROM 

he Action CD-ROM 
comes with clips for 
QuickTime for Windows, 
complete with Apple Com¬ 
puter’s Movie Player for 
Windows, QuickTime DLLs, 
and Windows Picture View¬ 
er. You can play Action’s 
four categories of movie clips 
from the CD-ROM or copy 
them to your hard drive. 

Movie categories include 
historical, modem, music 
video, and sound-only 
movies. Also included are 3- 
minute segments of MTV- 
styie music videos. The Ac¬ 
tion CD-ROM aJso contains 
high-quality pictures that you 
can display, zoom, and scroll 
using the Picture Viewer. 
Price: $89.95. 

Contact: The San Francisco 
Canyon Co., Inc., San Fran- 
ci.sco, CA, (415) 398-9957; 
fax (415) 398-5998. 

Circle 1306 on Inquiry Cord. 


Entry-Level 

Multimedia 

N OW nontechnical users 
can enter the world of 


multimedia with UCM’s MM 
Box 2 multimedia production 
software package. The pack¬ 
age lets you bring together 
analog and digital video, 
graphics, images, 2-D and 
3-D animation, and stereo 
sound. 

Two versions of MM Box 
2 are available: a 37:5-inch 
floppy disk version and a 
CD-ROM version. The CD- 
ROM version includes 125 
animations; an Image Photo 
Library containing 250 BMP 
digitized images and 750 
thumbnail images; 25 min¬ 
utes of original music; 45 
sound effects: and MM 
Browser software, which lets 
you search through the ele¬ 
ments. 

Price: Floppy-disk version, 
about $ 190 {£ 125); CD-ROM 
version, $454 (£299). 
Contact: UCM, Ltd., Hove, 
East Sussex, U.K., +44 273 
208103; fax +44 273 774064. 
Circle 1307 on Inquiry Cord. 


Sound-Editing 

Software 

D igital Soup Sound Pro¬ 
fessional lets you edit 
and mix as many as 16 tracks 
of imported sound files or 
sounds recorded from a CD- 
ROM, microphone, or other 
player device that can inter¬ 
face with your sound board. 
The editor offers functions 
such as cut, paste, copy, and 
delete, and imports and ex¬ 
ports standard Windows au¬ 
dio files. It is an OLE server. 
You can choo.se various 
sound effects, including fade- 
in, fade-out, modulate, com¬ 
press, reverse, repeat, and 
delay. You can also view and 
modify the frequency content 
of your sound with Digital 
Soup’s 3D Spectral Analysis 
and its four-band parametric 
equalizer. 

Price: $99. 

Contact: Digital Soup, Ihc., 
Brattleboro, VT, (802) 254- 
7356; fax (802) 254-6812, 

Circle 1 309 on Inquiry Card. 
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IMAGINE BROWSING 
THROUGH THE LIBRARY OF 
CONGRESS AT 1500 MPH. 


That's how quick the world's fastest 
CD-ROM drive moves you through volumes of 
information. 

The new Pioneer DRM-604X Minichanger 
is TWICE AS FAST as any drive on the market. It 
has a data transfer rate FOUR I 
TIMES the normal speed. 

And it holds SIX discs at once 
—more than any other drive. ' 

High speed data trans¬ 
fer rate is an astounding 600 
KBytes/sec. High speed THE PIONE 

access time averages 300 msec. v-u-i^wivi sy 
Change time between discs has been reduced 
from seven to five seconds. 

If six discs are not enough, you can daisy- 

Pioneer DRM-604X is a trademark of Ptoneer Communications of America, Jric. 


THE PIONEER HIGH SPEED 
CD-ROM MINICHANGER 


chain up to seven Minichangers from a single 
controller, giving access to 42 discs—more than 
5 million pages of data. 

The greatest amount of information at the 
greatest speed. It makes so much sense, it's hard 
to imagine why anyone 
would even consider any 
other drive. 

For more information, 
call 1-800-LASER-ON today. 

~ - - Or write to Pioneer 

lIGH SPEED Communications of America, 

CHANGER _ Inc., Optical Memory 

Systems Division, 3255-1 Scott Blvd., Suite 103, 

flD PIONEER* 












WHAT'S NEW 


NEWS 


• OTHER SOFTWARE 



SketchRight by Saltire Software combines a sketch-based 
drawing package with an embedded Constructive Variational 
Geometry engine to create a t^^’o-way link betw^een the 
geometry and a maihemutical equation solver. 


Geometry Solver 
for Pen PCs 

N OW you can use your 
pen-based computer as a 
geometry collection station 
with Saltire Software's 
SketchRight. You sketch in 
the geometry and enter the 
distances or angles you want 
to measure. SketchRight 
gives you an accurate to-scale 
representation and then calcu¬ 
lates nnknown distances, 
angles, and areas measured 
from the scale drawing. 

SketchRight also includes 
two-way .DXF links, which 
let you communicate with 
most standard CAD pack¬ 
ages, and two-way DDE 
communication and Clip¬ 
board support, which lets you 
communicate with other Win¬ 
dows for Pens applications. 
Price: $249. 

Contact: Saltire Software, 
Inc., Beaverton, OR, (503) 
622-4055; fax (503) 622- 
4537. 

Circle 1310 on Inquiry Card. 


Windows 
File Utility 

S ystems Compatibility has 
added to Outside In 2.0 
for Windows support for 
graphics and compressed 
files, file management, and 
the ability to integrate the 
software into Windows E- 
mail programs to view attach¬ 
ments. You can use the file- 
viewing and data-import 
utility with E-mail programs, 
word processors, and BBS 
files, or anytime you need to 
look at a file. 

The package lets you view 
files from more than 90 DOS, 
Windows, and Mac formats; 
launch applications from a 
file view; copy data to the 
Clipboard for use in other 
Windows programs; combine 
data from word processors, 
.spreadsheets, and databases; 


and search across directories, 
drives, and networks by file¬ 
name, file type, file exten¬ 
sion, or text string. The Tear- 
Off feature lets you view 
multiple files a! one time, and 
the Text Search feature lets 
you search a document or file 
list for specific words or 
phrases. 

Outside In recognizes and 
displays more than 120 file 
types from DOS, Windows, 
Mac, DEC, and Wang pro¬ 
grams and lets you paste 
graphics, text, spreadsheet, or 
database files from DOS, 
Windows, and Mac programs 
into the mail edit window. It 
also integrates directly with 
cc:Mail, Microsoft Mail, 
WordPerfect Office, and Da 
Vinci eMail 
Price: $89, 

Contact: Systems Compati¬ 
bility Corp„ Chicago, IL, 
{8(K)) 333-1395 or (312) 329- 
0700; tax (312) 670-0820. 

Circle 1311 on Inquiry Cord. 


Turn Your Mac 
into a Dictaphone 

ith the Useful Voice 
Processor, you can turn 
your sound-capable Mac into 
a fully functional dictation 
machine. In environments 
where typing or mousing is 
not appropriate, this soft¬ 
ware-only product lets you 
dictate a letter, compress it, 
and store it on disk with one- 
fmger operation. 

The package uses Apple’s 
MACE (Macintosh Audio 
Compression and Expansion) 
technology to compress the 
sound as you record it, and a 
proprietary silence elimina¬ 
tion algorithm automatically 
cuts out the pauses when you 
speak. A transcription func¬ 
tion lets you type text while 
the program is playing back 
the recorded sound. The Use¬ 
ful Voice Processor stores the 
transcription in a separate 
document from the audio, and 


it is fully compatible with 
most word processors. 

Price: $179,95. 

Contact: Useful Software 
Corp., Beverly Farms, MA, 
(508) 922-7272; fax (508) 
922-0413. 

Circle 1312 an Inquiry Card. 


Protect Your 
Unix System 

W oodsIde Technologies* 
Fortress package is a 
GUI-based security program 
with antivirus protection for 
Unix. Using a point-and-click 
interface, the program pro¬ 
vides Unix users and system 
administrators with four secu¬ 
rity modules that run from a 
central menu. The security 
modules include the Trojan 
Horse Detector, the Worm- 
Proofer, the File Tnoculator, 
and the Password Cracker. 

The Trojan Horse Detector 
searches the user’ s path, the 
entire system, or any system 
portion you specify to locate 
duplicate copies of common 
Unix commands. The Wonn- 
Proofer detects and elimi¬ 
nates weak-sec urity entry 
points that might allow un¬ 
wanted programs to log onto 
a remote system through net¬ 
work connections and repli¬ 
cate themselves. 

The File Iiiocuiator search¬ 
es files and adds a unique fin¬ 
gerprint in an encrypted for¬ 
mat without changing the 
files. The fingerprints are 
stored in a secure daiaba.se, 
which auiomaiically scans 
files at user-specified time in¬ 
tervals, The Password Crack¬ 
er module attempts to crack 
all passwords to ensure that 
diose that are easy to guess 
do not threaten the security of 
the system. 

Price: $495. 

Contact: Woodside Tech¬ 
nologies, Inc., Sunnyvale, 

CA, (408) 733-9503; fax 
(40H) 732-7335. 

Circle 1313 on Inquiry Card. 


SPREAD THE WORD 

Please address new product infor?nation to New Products Editors, 
B YTE, One Phoenix Mill Lane, Peterborough, NH 03458. Please 
include a product description, pnee, ship date, and an address and 
telephone number. 
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^eed to schedule driliing rigs, supplies and 
rews to find environmental contanvna- 
jon? With DataBoss.you can. This IS file, 
4-screen system was built in IS hours. 



^ataBoss was even used to huild itself! 



Want to make a siick-lookmg system to 
track recording artists, sales and royalty 
payments? With Data Boss, you can. 



Can you customize how your applications 
and look, like this wild game? With 
DataBoss, you can. Note the online help. 


Want to build C or Pascal database 
applications in minutes! ? 

With DataBoss, you can. 

Amazing product cuts your development time in half, 
builds relational database systems in Pascal or C 


With DataBoss, you can build rela- 
ional database applications in minutes. 

For more complex applications, your 
me savings will be even more dramatic. 

As one of our users reported last week, 
1 just finished a project with DataBoss in 

day and a half. Before DataBoss, it 
/ould have taken me a month.” 

Developer Stephen Moore writes, “Data- 
ioss has saved my company hundreds of 
ours of programming time and thou- 
ands of dollars.” 

Data Based Advisor magazine agrees: 
Using DataBoss is a lot faster than writ- 
ig applications from scratch, even with a 
ood selection of libraries.” 

lataBoss builds systems for you 

DataBoss generates all parts of your 
pplication: menus, files (with file link- 
ig), data entry screens, reports, utilities. 

Your applications look professional, 
/ith multi-window data entry, table en- 
y, memo fields, scrollable fields, mouse 
upport, look-up tables, context-sensitive 
elp, and even an online manual. 

Byte reports, ""The applications gener- 
ted are very sophisticated, with all the 
sua! features, including full field edit- 

Kedwell Software 

78 Fleet St., Portsmoutli, NH 03801 

(603) 433-4777 

Fax (603} 433-4222 

Dealer Enquines Welcome! 


ing, field default and validation checking, 
user-defined queries, automatic index 
maintenance, cusiomizaiion capabilities 
and user-defined error messages.” 

No extra language or macros to learn 

DataBoss writes programs in customiz¬ 
able Pascal or C. Then, with your com¬ 
piler, it creates executable applications. 
You get customizable source code to the 
libraries and files that DataBoss uses to 
generate your programs. So you can change 
the libraries, or use your own. 

If you're a veteran programmer or a 
novice, DataBoss lets you choose your 
level of involvement with source code. 
You're supported by DataBoss menus, on¬ 
line help, and our friendly support staff. 

Maintenance tools for your applications 

Your applications evolve with lime. So 
DataBoss generates systems documenta¬ 
tion for each part as you build it. You have 
all the infonnation when you need it. 

If the structure of your database changes, 
DataBoss lets you update existing data 
without writing a single line of code. 

There are no runtime fees or royalties, 
so you can develop as many systems as you 
want. You don’t owe us another cent. 

Be an “Ace” network programmer 

DataBoss builds both single-user and 
networked systems. Just choose ""Multi- 
User;” DataBoss adds record locking and 
other network functions. It’s that simple. 

Use your favorite compiler. DataBoss C 
works with Turbo C/C++, Borland C/ 


C++, Microsoft C/C++, QuickC, Data¬ 
Boss Pascal works with Turbo Pascal. 


Call today and give a big boost to your 
productivity. 


Get DataBoss now! 
Only $695 

AUTHORISED DEALERS 


England: 

GREV MATTER LTD. 

Prigg Mcudow. Aabburtcn 
Devon TQI3 7DIJ 
TeJ: 44 <0)364 53499 
Fax; 44 (0)3645307 I 

France: 

INNOSQIT 
2 Rue Des Boureis 
92510 Suresnes 
Tel: 33(1)40 99 28 00 
Fax: 33 (1)40 99 28 88 

Gernumy: 

ELY 

Posit E'eil'Ii ILHK) 

W-2950 Leer 
Tel: 49(0491) 600 8-0 
Fax: 49(0491) 7 20 30 

FintamI: 

RAVTNHOLM COMPLTING 
PL 14 

41661 Toivakka 
Tel: 358 (9)41^71-871 
Fax: 358't9)4l-87l-47l 




77jt' Netfjeriand?:: 
PROTOOLS SOFl’WARE 
P.O. Box 503 
IERO AM Amsieiveen 
Tel: 3) (0)20-6455023 
Fax: 31 ((1)20-6403341 


ATC ALTOMATISERING 
VarsseveldseweE 292 
|vfL-70l1 JD Gaanderen 
Tel: 3) (0)8359-8741 
Fax: 31 (0)8359-8301 
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Circle 426 on Inquiry Cord. 



WHAT'S NEW INTERNATIONAL 


Computerized Classroom 


C iassnet from Minicom Advanced 
Syslems is a dedicated communi¬ 
cation network that gives instructors 
control over all activities, by all stu¬ 
dents, in the classroom. 

.. .The Electronic Blackboard func¬ 
tion lets you see a student's screen, 
display your own screen to any or all 
students, display a student's screen 
to the entire class, and send messages 
in real time to any or all students. The 
Interject function lets you disconnect 
the keyboard and darken the stu¬ 
dents' screens, giving you command 
over classroom activities* 

By simulating the teacher's key¬ 
board on a student's keyboard, the 


Assist function lets you help a student 
working in real Lime without losing 
visual contact with the entire class. 
The Communication function lets you 
prepare a lesson by transmitting work 
files to students; send data, text, or 
even an exam to all students; collect 
students’ files at the end of a lesson or 
exam; and connect students to exter¬ 
nal devices such as videodisk players 
and modems. 

The Print function lets you control 
one printer from the teacher's unit, 
w'hilc the Help function tells you that 
a student needs help, showing you the 
student's station number on your 
screen...’” 


Available for MAC 

NEW- MULTIMEDIA SHARING 

To find out the full facts about 
CLASS NET contact us at: 


Advanced Systems Ltd. 


3, Beit Hadfus St., 

Givat Shaul 

Jerusalem 95483, Israel 
Tel: 972-2-518593, Fax: 972-2-518971 


CIASSNET 


- The unique communi¬ 
cation network, giving instructors control over all 
activities, by all students in the classroom. 


Multimedia at its Best! 



H visionetics 

INTERNATIONAL 

The Videographics Company 

TEL:(886)35-772176 FAX:(886)35-772170 


VIGA Winclow+ 
Adapter 


Motion-video 


video in a window 
stereo audio control 
supports Microsoft "Video for Windows" 
supports composite output when working 
with VIGA VGA+ 






VIGA VGA-i- VGA/Video Adapter - 

■ Tseng Labs ET4000AX on board 
* 1MB standard up to 1024X768 W/256 colors ^ 

'hi color supported 

' simultaneous display of VGA ^ NTSC/f^AL i",. 
' supports "multi-VGA"(up to 16) in one PC 



and a series of videographics adapters, 
NTSC & PAL available 


rflCeBirM 

i H H Q V I t 
li. — II. II. M T I 

Ha11 B stand E2S 
TAIUAM PAVILION 


B&st of MulLijnedla Bee^t of tli® Best 


* le trudenArk of Tisicmetlca intexiiatioiial. 

* All Dttier irrjinds Are mdeiuirka of registered tradeirarks of their respective ccupn 
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dBsee 3.0 








4f ^o^fW 


%A ^ 


The standard CASE for Clipper 


% 


% 


The ideal instrument for software development and maintenance in Clipper, 
and for the production of technical and user documentation. 
dBsee 3.0 brings cost and time savings of up to 90% compared to traditional development methods. 
The proven solution for companies who want to optimize and standardize 
their software development projects. 





Bsee 3.0 is the complete development 
nvironment for Clipper, able to support 
very stage in the development of an entire 
oftware project in Clipper, to mantain it 
nd to produce the related technical and 
ser documentation. 

he prototype definition, source generation 
nd software documentation stages are sup- 
orted by perfectly integrated and dedicated 
istruments. The user interface is easy to 
nderstand and simple to use. The many 
vailable functions, which vary with the 
mtext, are selected using a pu.shbutton menu 
r hot keys for the more experienced opei^r. 
Bsee 3,0 generates sources using special f- 
es known as Templates^ using one for 
ach type of source that needs to be deve- 
>ped (data entry forms, windows, queries, 
Sports, etc..,). The programmer can access 
id modify the templates to align automatic 
iftware development with different com- 
iny development standards, 
he highly modular structure of the whole 
svelopment environmental and of the ge- 
srated sources makes it possible for the 
■ogrammer to manually enter source code 
ocks Ln many points of the automatically 


generated sources. The modifications are identified, 
saved and restored in successive automatic genera¬ 
tions using Reverse Engineering techniques. 

Technical features 

The design of the data entry forms allows one to use: 



Circle 431 on Inquiry Card. 


say - get - functions - expressions * memo fields - semi 
graphic fonts - boxes etc, - conditional display and edit - 
multi-level look-up windows on every encoded field with 
data-entry facility for data not present in file - selective 
refresh of screen fields - virtual screen for data entry manage¬ 
ment of formats of up to 65,000 lines by 65,000 columns - 
windows with horizontal and vertical scroll - 
printer/scieen/color configuration. The generated applications 
feature Contextual Help and windows which facibtale the 
search on encoded information. 

Reports. Unlimited number of scanned files - up to 9 grou¬ 
ping levels plus general total. Print attributes for every item (- 
bold, underline, italic, etc) - Summarising computations (min, 
max, total, mean, variance, standard deviation, range). 

Local Area Network. The developed applications can be 
generated to operate in Local Area Networks. 
File/record/logica] lock for multiuser access. 

Complete technical documentation on developed projects: 
data dictionary, symbols cross-references of screens and 
reports. User Manual. 


C Call us for a free demonstration disk. 

For further information please call 
++39^323-922066/925356 (Ask for Michela) 

ISA srl Italian Sottwara Agaocy Vfca TorirHj, 2 28042 Bavano (NO) Haly 
Tet. ++39 - 323 - 9220€e - 924239 - 925356 Fax: ++39 - 323 '92S20S 


Distdibtitor for Au.straJia, New Zealand and Papua Nf:w Guinea: 

rtEn SfTq Tift PlT 






















V32M2i 


♦ 

♦ 


A world of modem superiority 
in a very local package 


For an international environment 
where data communications 
demands are increasing almost daily, 
Motorola UDS offers a modem that 
meets local standards with a world- 
class set of operating features. 

The new V32b42i is fully compli¬ 
ant with CCITT V32 bis interna¬ 
tional standard for 14.4 Kbps and can 
achieve tnrough- 
put rates up to 57.6 
Kbps. V42te 
nd MNP5 data 



anc 


compression 
assure compatibility 
with the majority of 


installed modems, while V42 and 
MNP4 error correction guarantee 
data integrity. 

The combination of echo cancel¬ 
lation, adaptive line equalization and 


trellis coding give this modem the 
power to handle the worst line 
conditions. 

Since the modem supports syn¬ 
chronous and asynchronous capabil¬ 
ity as well as Hayes AT and V25 bis 
auto-dialing, the chances are that 
your existing software will work 
without modification. Other world- 
class features include automatic dial 
back-up, automatic rate adaption 
password and auto-callback security 
and remote configuration. 

To ensure compliance with inter¬ 
nationally mandated quality stan¬ 
dards, Motorola UDS is fully 
certified under ISO 9001. 

For the increasingly intensive 
throughput requirements of today’s 
datacomm systems, the Motorola 
UDS V32b42i is the ideal solution. 


Detailed specifications and prices are 
available from these Motorola UDS 
offices: 

BELGIUM-32 2 2525255 JAPAN-813 3280 8442 
BRAZlL-5511815 4200 MEXICO-525 280 4146 

CANADA-1416 495 0008 SlNGAPORE-65 474 5011 

FRANCE-33 141 17 4130 U.K.-44 628 39121 

GERMANY-49 81668254 US.-1 205 430 8000 
HONGKONG-852 512 4471 



MOTOROL/ 

fffir 


Quality Means The World To Us.'"* 

All brand and oroduct names are trademarks or tegiMered 
trademarks of meir respective owners. 
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JERRY 

POURNELLE 


LAN Wars 


T hey’re doing it to us again. Back in the early 
1980s, the first big boom in small computers was 
stalled when the U.S. government created a cartel 
to force the Asian suppliers to charge us a lot 
more for memory; that, in turn, drove up the price 
of cheap clones, with the result that we all paid more for 
our machines. Unfortunately, it’s happening again: gov¬ 
ernment actions are driving memory costs up. This means 
fewer computers will be sold, meaning less software 
sold, meaning a slowdown in our industry’s growth- So 
it goes. 

Bits Ain’t Bits 

Windows likes a large amount of memory. It’s true 
enough that you can run Windows with 4 MB, and I do 
that on my laptops; but when Fm home, 1 like to have a 
lot of windows open at once. Typically I’ll have Norton 
Commander. Franklin Ascend. Q&A, Q&A Write with 
Word Finder and the Definitions Plus American Her¬ 
itage Dictionary. Word for Windows, a CD-ROM win¬ 
dow, and probably a conimmucations program open at aU 
times. 

From time to lime. I bring in other stuff, like word 
processor format converters, accounting and bookkeep¬ 
ing systems, and new programs I’m trying out for the 
column. Add all those up. and 8 MB isn’t too much. 
Bring in a programming language—Visual Basic or Bor¬ 
land Pascal in my case—and a drawing program for do¬ 
ing maps for my stories, and it strains that 8 MB to the 
limit. 

Indeed, at 8 MB I ran out of resources often enough 
Uiat I decided my primary system ought to have 16 MB. 
That caused a minor problem most people wouldn’t have: 
what is my main system? What makes this column dif¬ 
ferent is that I line the stuff I write about, so unless Fm go¬ 
ing to write about one machine and one only. I have to 
keep swapping systems around. That’s part of the fun, of 
course, but it also means that I needed more memory for 
several machines, not just one. Still, T thought, memory 
is cheap. I ordered 20 which I figured would cost un¬ 
der $1000, My intent was to put it in my various ma¬ 
chines. and when it was time to send those machines 
back, Fd just take my SIMMs out and use them again 
in whatever new systems replaced them. 

Wrong on two counts. 

First, memory used to be cheap; but then my govern¬ 
ment helped me by threatening high tariffs on Korean 
imported memory. The price of memory just about dou¬ 
bled in a week, and as 1 write this, it doesn’t look like it’s 



Windows for Workgroups 
and LANtastic for 
Windows duke it out 
at Chaos Manor 


coming down soon. 1 suppose it shouldn’t surprise me. 
Every time the clone makers have threatened the big 
companies in clone wars, the govemmeni has intervened 
to keep computer prices high; why not this time? Of 
course, that plus the FCC regulations kills off U.S. start¬ 
ups before IheyTe born while helping overseas com¬ 
petitors, but so it goes. Anyway, my 20 MB cost con¬ 
siderably more than Fd intended. 

Second, memory for one sys¬ 
tem may not work in another. 

Example: I have two Gateway 
2000 systems. We love them. 

One is a 486DX2/50. and the 
other is a 4DX2-66V, The 
486DX2/50 uses conventional 
SIMMs, and Alex quickly up¬ 
graded it to a 20-MB system. 

The 4DX2-66V, on the other 
hand, uses an entirely different 
configuration, one Alex and 
Barry Workman liad never seen 
before, and I’ll have to get 
memory for that one directly 
from Gateway (they sell it at 
reasonable prices). Meanwhile. 

I find, my Cheetah 486/33 uses 
yet another memory fomi fac¬ 
tor, and that was even trickier 
to find. 

The result is 1 have some ex¬ 
pensive memory I can’t use. 

It’s not a disaster. 1 can always 
find places to put memory— 
caching drive controller boards, 
older systems Fve donated to 
schools—but it is annoying, 
and the moral of the story is, 
memory isn’t standard, and 
what looks like a bargain may 
turn out not to work in your machine. Poumelle’s law: if 
you don’t know what you’re doing, talk to dealers who do. 
1 didn’t, and I should have. 


This Time for Sure 

Every year we hear that this will be the Year of the LAN. 
What with Microsoft pumping millions into advertising 
Windows for Workgroups, and every other LAN maker 
jumping onto the network bandwagon, this may really 
be it. Anyway, after several false starts, 1993 certainly is 
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Accepts iWos? Motherboards and Passive 
Backplanes 


Doesn 't Look Like IBM 


Rugged. Modular Coristruction 


Excellent Air Fiow & Cooling 
Designed to meet FCC __ 

204 Watt Supply, UL Recognized 


200 & 300 Watt Supplies, UL CSA, TUV 
Reasonably Priced 


7U/Ji00 


Three Modefs: Drawer, Shelf, and Panel 
Reasonably Priced 


Call or write for descriptive brochures, prices 
or applications assistance: 

INTEGRAND 


8620 Roosevelt Ave, • Visalia, CA 9329t 

209/651-1203 

FAX2m51-1353 
We accept VISA and MasterCard 

£lni«jindiKHpftf6c^ 


Rack & Desk 
Chassis 


XT/AT/286/386/486 

llllllllllllllllllllllllllllll 


Integrand's unique packaging design uses 
modular construction. We have 3 basic 
models for ISA/EISA bus computers. Over 
90 interchangabte modules allow you to 
customize them to nearly any requirement 
We make drive enchsurss and rackmount 
keyboards too. Integrand offers high 
quality, advanced design hardware and 
strong support. Why settfe for less? 


Rack 8i Desk Models 
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the Year of tlie LAN for Chaos Manor. 

The question is, which LAN? 

ICs not a simple question, and worse, 
it can't easily be broken into the simpler 
questions of hardware and software, be¬ 
cause the hardware you choose limits what 
software you can run; the software you 
like today may not be what you need to¬ 
morrow; and neither software nor hard¬ 
ware is all that cheap. 

You have to start somewhere, so I fig¬ 
ured Td start with what looked like the 
simplest possible LAN: two machines 
linked by Windows for Workgroups. 

Ohmmifirn^ OhniTnmmm 

LANs are standard in businesses large 
enough to afford an information services 
manager or networking guru, but they 
haven’t caught on with small businesses 
and home establishments. One reason is 
their complexity; and pan of that com¬ 
plexity is the choice of networking hard¬ 
ware. Do you use ARCnet, Ethernet, To¬ 
ken Ring, or perhaps LANtastic nine-pin 
twisted pair? Whose Ethernet? Thin-wire, 
thick-wire, or twisted-pair Ethernet? Intel 
boards? Artisoft LANtastic boards? 
Thomas-Conrad lOBase-T? I had every 
one of those. Now what? 

First things first. Since 1 intended to 
hook up Windows for Workgroups (hence¬ 
forth WFWG), it made sense to use the 
EtherExpress 16 boards Intel sent at Mi¬ 
crosoft’s request. This is what will be bun¬ 
dled into the WFWG Starter Kits Mi¬ 
crosoft will be aggressively marketing 
about the time you read this; and since the 
boards are software configured—no jump¬ 
ers or DIP switches to set—I figured it 
would be the simplest way to start. 

The instructions were .simple enough. 
First open two computers and install the 
boards, and then mn the Intel Softset pro¬ 
gram to configure and test them. Thai 
turned out to be as easy as it sounds, and I 
was done in under an hour. Now to connect 
the two machines. 

Unfortunately, while Em sure that when 
Microsoft actually ships WFWG Starter 
Kits they’ll include cables and instructions 
for connecting them, Em working with 
late beta versions; and what 1 got was a 
box of boards, some disks, and very min- 
imal instructions. The boards have two 
connectors on ihe back: a DB-15 (the same 
size and shape as a game port) and a BNC 
coaxial cable connector. There is also a 
version of the Intel EtherExpress board 
that has an RJ“45“-it looks like a big tele¬ 
phone jack—in place of the BNC. 

The DB-15 is for thick-wire Ethernet 
and won’t concern us. The big phone jack 
is for twisted pair, which will probably be 
what I want for a permanent installation. 


and I’ll get back to that in a bit. For the 
moment, what I needed was the BNC: thin 
wire, sometimes known as cheapemel. 

This takes 50-ohm cable, designated 
RG-58. You can buy RG-58 cable in bulk 
and add your own connectors. If you 
choose to do it that way, good luck: faulty 
cable connectors are the most common 
cause of network problems. I didn’t take 
that chance. RG-58 with connectors in¬ 
stalled is available in various lengths at 
most electronics stores, including Radio 
Shack. At Radio Shack, for some reason 
it’s known as 51-ohm cable, but it’s the 
genuine article and works quite well. 

Setting Up 

I had the boards installed and had run Soft- 
set to configure them in the two machines 
Ed selected for the tests: Cheetah 386/25 
and Cheetah 486/25. The 386/25, inci¬ 
dentally, began life as a 386/15. When In¬ 
tel developed the faster 386/25 and 387/25 
chips, I wangled one of the first sets they 
let out of the company; it’s thus one of the 
oldest 386/25 machine.s in existence. That 
Cheetah served as my main machine until 
it was replaced by a 486.1 figure to load it 
up with assets like the Pioneer DRM-6()4X 
Minichanger CD-ROM drive and a big 
optical drive, connect it to the Kyocera 
Ecosys laser printer, and let it be a net¬ 
work file server. Anyway, now that 1 had 
the boards installed and configured, I con¬ 
nected the two machines with a Radio 
Shack RG-58 cable. 

WFWG can install as an upgrade to an 
existing Windows setup, and that’s the 
way most will use it, but just to be on the 
safe side, I deleted all traces of Windows 
on both machines and started from scratch. 

As usual, 1 had some minor problems with I 
the Setup program: possibly the 3!^-inch 
drive on the Cheetah 386/25 is a lilile out 
of line, because at Di.sk 5 Setup simply re¬ 
fused to recognize that this uw Disk 5. 
Eventually I convinced it. 

When you install WFWG, you give 
each machine a name; in addition, you 
must name the workgroup you want to 
join. Once that’s done, WFWG looks just 
like Windows 3.1, except there’s a tool 
bar across the top of File Manager, a Net¬ 
work icon in the control panel, and a cou¬ 
ple of interesting new icons in the Acces¬ 
sories group. 

The icons do about what you expect 
them to; that is, click on the Network icon, 
and it will log you into the network. In the 
File Manager tool bar, there’s an icon of a 
hand holding out a folder: click on that, 
and you can specify which files, file di¬ 
rectories, or disk drives you want to make 
available across the network. 

The network configuration was simple 
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Now get total power 
protection from MINUTEMAW 
anywhere in the world. 
MINUTEMAN takes charge 
worldwide with instant 
protection when you need 
it most. 

Every day youi company 
relies on its voice and data 
coirununications equipment 
to stay productive. Unfortu¬ 
nately the electricity that 
powers these vital systems 
is not reliable. 

Blackouts, brovraouts, 
spikes, surges and even 
lightning strikes are 
common. And the high cost 
of losing vital information 
and productivity due 
to power outages and 


surges caEs for preventive 
measures. 

But power requirements 
can be confusing. And your 
company has unique 
needs that often require 
custom solutions. 

MI^nJTEMAW offers the 
most comprehensive line 


of UPS systems available, 
protecting all your business 
equipment horn stand-alone 
workstations to the largest 
oftheIBMAS/400s. 

MINUTEMAN products 
are sold and serviced 
worldwide. Call on our 
skilled professionals to help 
you determine your exact 


MIKUTEMAN PRODUCTS 

■ On-Une and standby UPS 

■ Shutdown software for 
every evailahle operating 
system 

■ 300VAtol0KVA 

■ TUV approval 

■ Now in over 100 countries 

• Hegional service centers 

■ Automatic voLtage 
regulators 

■ All international voltages 


Contact our Power 
Professionals on the POWER 
FAXLINE below, or call 
(214) 446-7363 for your free 
Power Protection Guide, 

(214) 446-9011 

MINinWHAM 

UNINTERRUPTIBLE POWER SUPPUES 



Our MINUTE- 
MAN Global 
Socket (GS) 

Series un¬ 
interruptible 
power supplies 
accommodate 
the unique 
needs of ovi 
international 
customers. You no longer 
need, to use adaptors or cut 
and splice on a new plug. Oui 
GS UPS systems are universal 
and compatible with all major 


Global Socket UPS 
systems are imlveisal 
and compatible with 
these plug patterns. 

■ British (standard) 

■ European 
(Europlug) 

■ Australian 
• Italian 


plug patterns. 

Out ups systems are 
ready f or both the individual 
computer and for your 
network. These popular 
MINUTEMAN UPS systems 
employ our 
advanced 
technology to 
create the most 
dependable 
UPS available. 

By integrat¬ 
ing the latest 
MOSFET 
technology 
requiring fewer 
components, 
each GS Series 
model is more compact. 

The result is a truly 
advanced and economical 
UPS for all your business 
needs, worldwide. 


power protection needs. 


Reduced prices 
up to 36% 

Call foi complete price list. 
MARCH 24-3 1, 1993 


NOVELL 

TESTED 
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and intuitive. There was one problem: I 
couldn't access anything across the net¬ 
work. 

Terminate with Prejudice 

All this was late at night, with this column 
due. Since the WFWG software seemed 
10 be working just fine, I figured the prob¬ 
lem was hardware; so the first thing was to 
exit Windows and run the Soflset diag¬ 
nostic programs. Unfortunately, 1 couldn't 
do that. Softset works only if you disable 


all network drivers and reboot. Well, all 
right, go into CONFIG.SYS and REM out 
all the device drivers WFWG had in¬ 
stalled—there were several—and then re¬ 
boot and try Softset again. 

The diagnostics had three options: test 
the board, test the network, and turn this 
board into a network responder to allow 
testing from another station on the net¬ 
work. That seemed simple enough. Test 
the board. Fine. Test the network; noth¬ 
ing responding, and after a while it said 1 


should check the cable. Fine. Go to the 
other machine, disable all network device 
drivers, reboot, run Softset, test the card— 
it's fine—and configure that as a network 
responder. 

Alas, no joy. Check the cable. Use an 
ohmmeter to check continuity. Seems OK 
to me. Reconnect. Still nothing. I ground 
my teeth, wrote some other stuff for the 
column, and went to bed. 

At this point, experienced Ethernet users 
are laughing their heads off, so I'll finish 
this story quickly. 1 got on-line to BIX and 
asked for help; within an hour, Jeff Sto¬ 
man sent a note asking if I had properly 
terminated my Ethernet cables. Since I had 
no idea what termination meant, clearly I 
hadn't; lime to call Barry Workman for 
some elemental^ instructions. 

Ethernet thin-wire systems connect in 
a daisy chain, each machine connected to 
the next, so what connects to the board in 
each machine is a T connector. Since 1 had 
only two machines in this loop, I hadn't 
known that I needed to cormecl them using 
T connectors, but that was the trouble. At 
each end of a thin-wire Ethernet system 
there must be T connectors, with a little 
metal 50-ohm terminator cap on one 
branch of the T. Moreover, not all termi¬ 
nator caps are 50 ohms: ARCnet termina¬ 
tors are 96 ohms, and there are other val¬ 
ues. In theory, the 50-ohm connectors are 
color-coded green, but in fact many are 
bare metal. 

Once 1 knew what to do, it was all pret¬ 
ty simple. 1 found a pair of T connectors 
and terminators that had come with Arti¬ 
soft's Ethernet Starter Kit, tested with a 
multimeter to see that they were in fact 50 
ohms, and connected the machines prop¬ 
erly. When 1 ran the Softset network di¬ 
agnostics everything was just fine, so T 
edited the CONFIG.SYS files to put the 
device drivers back in, rebooted, started 
up Windows, and—voila! 

Well, not quite, because 1 hadn't un- 
REMcd all the relevant statements in 
CONFIG.SYS and AUTOEXEC.BAT on 
both machines, but when that was done, 
all was well. I could share and transfer 
files and programs, examine schedules, 
and generally do nelworkish things, all in 
a very natural manner. 

The bottom line is that if you connect 
the hardware properly, setting up a 
WFWG LAN really is as simple as adding 
the boards and running the software. I sure 
wish I'd done it that way. 

Adding to the Network 

My next step was to move the T connector 
with terminators from the 386/25 to my 
main machine, the Cheetah 486/33, putting 
a simple T connector on the 386/25; this 



W E’VE JUST ADDED A NEW 
DIMENSION TO VT340 
FUNCTIONS—WINDOWS, 

KEAterm 340 gives the power of 
Windows to your host applications. 

KEAterm products corribine the features 
of Windows with the features of a VT 
terminal for true PC-to-host integration. 
Control your host data just as you control 
PC applications--with access to the 
same powerful software and printers. 
Host data becomes truly useable. 

With KEAterm 340, you can use PC 
graphics tools to expand the use of 
host graphics. Copy ReGIS, Tektronix and 
sixel images into desktop publishing or 
draw packages for further manipulation. 

Picture new power for host applica¬ 
tions with KEAterm 340 for Windows, 


% 

E 


KEAtm 


% 

I 


e . . 


<; V' 


KEAlerm 340 


KEA Systems Ltd. 

Coll 1-800-663-8702 
Phone: (604) 431-0727 
Fox: (604) 431-0818 


KEA 9|AUL113738 Ml rtwrlMi.LM ion BC.anA.iA] 90) 
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From Your Friends 
In The Business... 



hank you for making 1992 the best year yet for 


everyone at Gateway 2000, Because of your belief in us, 
we captured an unprecedented five Computer Shopper 
1992 Best Buy Awards including Best Overall Vendor, 
And in PC Computing's 1992 MVP Awards, Gateway 
was honored with the MVP Desktop System Award for 
our 4DX2-66V system. Thank you PC Computingl 
WeTe much obliged to PC Magmne^s readers who 
gave us the best overall score in PC Mag's 1992 Service 
and Reliability Survey. 

Our humble thanks to the readei^ of fC World, They 
honored us with two World Class Awards in 1992 - one 
for the Gateway 4DX-33 and another for Service and 
Support. 

Our hats are off to Compute magazine for presenting 
us with 1992 Best Desktop Computer for the Gateway 


4DX2^50. 


WeTe thrilled that Popular Science magazine 
recognized the Gateway HandBook portable PC as one of 
1992's '‘Best of Whales New/’ 

And thank you BYTE magazine for an Aw^ard of 
Distinction for the HandBook. BYTE readers also chose 
the Gateway 486DX as Desktop Computer of the Year. 

Finally, we applaud all our loyal customers. Without 
your unwavering support throughout the years, Gateway 
couldn’t have won these honors. We owe our success to 
you, and we’ll be forever grateful. Here’s to another 
great year in 1993! 



GArEmy2ooo 
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PRICES HARD TO MEET - SERVICE HARD TO BERTI World Wide Inquiries Prompttv Filled 


A Message To 
Our Subscribers 

F rom time to time we make the BYTE subscriber list 
available to other companies who wish to send our subscribers 
material about their products. We take great care to screen 
these companies^ choosing only those who are reputable, and whose 
products, services or information we feel would be of interest to you. 
Direct mail is an efficient medium for presenting the latest personal 
computer goods and services to our subscribers. 

Many BYTE subscribers appreciate this controlled use of our mailing 
list, and look forward to finding information of interest to them in the 
mail. Used are our subscribers' names and addresses only (no other 
information we may have is ever given). 

While we believe the distribution of this information is of benefit to 
our subscribers, we firmly respect the wishes of any subscriber who 
does not want to receive such promotional literature. Should you 
wish to restrict the use of your name, simply send your request to the 
following address. 

BVTE Magazine 

Attn: Subscriber Service 
RO. Box 555, Hightstown, NJ 08520 
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gave me a daisy chain from the 486/33 to 
the 386/25 to the 486/25. Then I upgraded 
Windows 3.1 to WFWG and logged onto 
the network—and this time eveiything re¬ 
ally did go as smoothly as all that, no prob¬ 
lems whatever. 

Flash: Tve now seen the shipping ver¬ 
sion of the Microsoft WFWG Starter Kit. 
It includes instmctions, a video, the cables 
and T-connectors and terminators, and 
even a screwdriver: about as complete and 
easy-to-use a kit as I have ever seen. If Rd 
had this, 1 wouldn’t have had any prob¬ 
lem at all. 

Thin-Wire Blues 

Since thin wire works so well and installs 
so easily (once you know how to termi¬ 
nate each end), why consider anything 
else? 

The problem is that thin wire can be 
daisy chained only in a bus topology; and 
if any machine is disconnected from the 
network, whether deliberately or because 
of a bad cable, the whole network dies. 
Moreover, there’s a long history of thin- 
wire cable problems, particularly if you 
make the cables yourself. 

The alternative is twisted pair, which 
you’ll remember has RJ-45 connectors that 
look like oversize telephone jacks and 
which connects with cables much like tele¬ 
phone cable. The advantage of twisted pair 
(otherwise known as Ethernet TP and of¬ 
ficially as lOBase-T) is that you config¬ 
ure the system as a star (also known as 
home run): every cable goes to one central 
point, where they are all connected to¬ 
gether. As long as any two machines are 
still connected to the network, you can 
transfer files between them. You can also 
have bridges from one star to another. 

The disadvantage is that each star hub 
must have a concentrator into which all 
the lOBase-T lines run. The concentrator 
can be a stand-alone box or a board in¬ 
stalled in a computer that youTl use as a 
network server; that board will also serve 
as the network card for the server machine. 
Concentrators can also accept thin wire as 
well as twisted pair. Concentrator costs 
vary, but they generally run around $5(X) to 
$ 1000, depending on the number of ports 
you need. 

ril have more on this another time. The 
goal here at Chaos Manor is to have twist¬ 
ed-pair lines run from nearly every room 
to a central concentrator box in the tele¬ 
phone closet. Note that a stand-alone con¬ 
centrator need not be located near any com¬ 
puter at all: the network server is just 
another line into the concentrator if you use 
that scheme. Anyway, that’s whai we mean 
to end up with, and you’ll get progress re¬ 
ports as I go. continued 
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The only Windows'statistics 
package you'll ever need. 


NEW 

SYSmO'® for WINDOWS 


#1 for DOS and Windows 

Rated “the best general-purpose 
statistics program” for the PC by 
Software Digest®, SYSTAT for DOS 
is now joined by SYSTAT for Win¬ 
dows. This addition to the SYSTAT 
family takes full advant^e of 
Windows, with pull down menus, 
dialog boxes, sizable windows, and 
the ease of use you expect in a 
Windows package. 

SYSTAT for Windows runs in 
standard and 386 enhanced modes 
and can take advantage of Win¬ 
dows advanced memory manage¬ 
ment. No matter how large or 
complex your analysis is, you can 
use SYSTAT. 

SYSTAT delivers a balance of 
power and simplicity. It lets you 
analyze and manipulate data 



with a comprehensive range of 
advanced statistical procedures, 
and present your results with 
stunning graphics. 

Just point and click 

SYSTAT is a full-fledged Windows 
application. Just point and click. 
SYSTAT s QuickStaT" buttons give 
you simple, single-click shortcuts 
to common statistical analyses. 

More statistics, from the basic 
to the most sophisticated 

A full range of univariate and 
multivariate statistics-from t tests 
to multidimensional scaling. With a 
few clicks you can turn most sta¬ 
tistics into graphs and perform: 

■ multiway crosstabs with log 
linear modeling 

■ nonparametric statistics 

■ principal components and 
factor analysis 

■ cluster analysis 

■ time series 

■ nonlinear estimation 

■ correlation matrices 

■ means, effect, and dummy 
models 

■ post hoc tests 



SYSTAT offers the most 
advanced multivariate general lin¬ 
ear model available for Windov\^s. 

The most graphics 

No other statistical or graphics 
package can produce all the scien¬ 
tific and technical graphs that 
SYSTAT can-nor surpass its ease of 
use. Graphics capabilities include: 

■ histograms 

■ single, multiple, stacked, and 
range bar graphs 

■ single and grouped box plots 

■ stem-and-leaf diagrams 

■ pie charts 

■ scatterplot matrices 

■ 3-D data and function plots 

■ contour plots 

■ control charts 

■ maps with geographic projections 

■ Chernoff faces 

■ complete color spectrum 

■ log and power scales 

■ confidence intervals and ellipses 

■ linear, quadratic, step, spline, 
polynomial, LOWESS, expo¬ 
nential, and log smoothing 

A compatible family of products 

Whichever you choose-SYSTAT 
for Windows, SYSTAT for DOS or 
both-youTl enjoy the most power¬ 
ful statistics and scientific graphics 
software available for the PC. 

For more information, special 
offers for current users, and demo 
disks, call: 

708 - 864-5670 

For Windows circle 138, 

For IBM/DOS circle 139. 



SYSTAT 


For more information call or write: SYSTAT, Inc.. 1800 Sherman Avenue, Evanston, Illinois 60201'3793. Tel: 708.864.5670, Fax: 708.432.3567 

Australia: Hearne Marketing 61.3.8661766, BeNeUjx Countries: Oasis 31.3402.66336, Denmark: Agrolab 45.64.406575, France: Deltasoft 33.76.418508, 
Germany: STATCON 49.55.4272075. Italy: PiSoft 39.587.213640, Japan: HuUnks 81.33.5902311, Malaysia: Oagang Teknik 6.03.719.8299, 

New Zealand: Hoare & Assoc. 64.78.562675. Spain: AddLink 34.3.4590722, Switzerland: Frrtschy & Partner 41.31.215151. SYSTAT UK: 44.81.4620093 

<01992 SYSTAT* Inc. Sctiwan Digatt R^ngs Rtpon/^S. May. 1991. Software Digest Is a registered tradamart of NSTL Inc. 
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The LANtastic Alternative 
One alternative to WFWG is Artisoft's 
LANtastic for Windows, FU be comparing 
WFWG and LANtastic in the next few 
columns. Each has strong points. 

Whether you use LANtastic or WFWG, 
you should strongly consider getting cards 
that have both thin-wire and lOBase-T in¬ 
terfaces, LANtastic's boards have all three: 
thin wire, twisted pair, and the DB-15 thick 
wire (which few places use now). Thin 
wire is easily set up, and you can lay the 
lines on the floor for testing the system. 
Once you know where you want lines, it's 
cheaper to have lOBase-T cable pulled 
through the wails. As your LAN grows, 
you'll find that cabling costs aren't trivial. 

Finally, if you connect up your WFWG 
with LANtastic boards, you can set up 
software controls to run your system with 
WFWG, LANtastic for DOS, and LAN¬ 
tastic for Windows. (You cannot run LAN- 
tastic and WFWG simultaneously; it’s one 
or the other, but never both,) For that mat¬ 
ter, you can install just about any network 
software known, including full-blown Net¬ 
Ware 3,x, with LANtastic cards. 

That kind of flexibility is worth having. 
However, fair warning: installing LAN¬ 


tastic boards is not as simple as installing 
the Intel EtherExpress 16, There are jump¬ 
ers to select I/O addressing, IRQs (inter¬ 
rupt requests), and other such matters. The 
manuals, while complete, tend to assume 
knowledge of things you may not know. 
While Softset goes out and looks at whaFs 
happening in your system, chooses the 
proper settings, and configures the board, 
all in software, LANtastic boards require 
you to use some program like WinSleuth 
or Checkit to be sure there are no ad¬ 
dressing and IRQ conflicts. (Another way 
is to cheat: install an Intel board, run Soft- 
set, write down the settings Softset rec¬ 
ommends for the Intel board, and set the 
LANtastic board up that way.) 

In a word: setting up with LANtastic 
boards will give you a considerably more 
flexible system, but you'll have more trou¬ 
ble getting it running. Clearly, it's not that 
much trouble: Artisoft is now one of the 
largest suppliers of Ethernet boards in the 
country. 

Finally, if you do get the Microsoft/In¬ 
tel Staner Kit and go with thin wire, you 
haven't locked yourself out of using LAN¬ 
tastic later on; LANtastic will mn with the 
Intel boards. 


And that's enough on networks for this 
month. More next time; indeed, network¬ 
ing will be a major theme all year. 

Hypertext Help 

There’s no excuse for releasing Windows 
products without adequate help files. By 
adequate, I mean well indexed, with in¬ 
dex entries for the operations your cus¬ 
tomers will want to perform and with live 
cross-references, otherwise known as hy¬ 
pertext. If you include a glossaj^ (and in 
most cases you should), that ought to be 
linked in so that you can get pop-up defi¬ 
nitions of terms from inside the help screen 
rather than have to go look things up. 

All that and more can be done by using 
Doc-to-He!p from WexTech Systems, 
Doc-to-Help requires Word for Windows 
2.0 (and Windows 3.x itself, of course). 
What you get is a system for converting 
Word for Windows documents into in¬ 
dexed hypertext documents, using those 
to build help files and compiling the help 
files so they'll work in Windows. The 
package includes the Microsoft Help Com¬ 
piler, but fortunately you don't need to 
know much about how that works. 

The indexing capability is limited and a 
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DATA COMPRESSION LIBRARIES^m 


PKWARE’s® Data Compression Libraries^'^ allow software developers to add data compression 
technology to software applications. The application program controls all the input and output 
of data allowing data to be compressed or extracted to or from any device or area of memory. 

• All Purpose Data Compression Algorithm Compresses Ascii or Binary Data Quickly with 
similar compression achieved by the popular .. ’ 2 \p software, however the format used by 
the compression routine is completely generic and not specific to the PFGIP file format. 

• Application Controlled I/O and memory allocation for extreme flexibility. 

• Adjustable Dictionary Size allows software to be fine tuned for Maximum Size or Speed. 

• Approximately 35K memory needed for Compression. 12K memory needed for Extraction, 

• Compatible with most popular Languages; C, C+ +, Pascal, Assembly, Basic, Clipper, Etc. 

• Works with any 80x86 family CPU in real or protected mode. $295.00 

• No runtime royalties. 

RUNNING OUT OF EXPENSIVE DISK SPACE? 


PKxjp can help! pK^ip compresses your files to free up disk space and reduce modem 
transfer time. You can compress a single file or entire directory structures with a single 
commemd. Compressed flies can be quickly returned to their normal size with PKurfzip. 

Software developers can reduce the number of diskettes needed to distribute their product by 
using pKiip- Call for Distribution License information. 


The included PKjip utility lets you store 
compressed flies as a single self-extracting 
.EXE files that automatically uncompresses 
when run. Only $47.00 



iPJfe. 


9025 N. Deerwood Dr, 
Brown Deer, Wl 53223 
(414) 354-8699 
Fax (414) 354-8559 
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Minolta Laser Printer SP3500. 


In recent tests, conducted by PC Professional magazine in Germany and PC Expert 
magazine in France the Laser Printer SP3500 came out on top as the best over all perfor¬ 
mer. Now you can see for yourself why. ^ ^ Thanks to powerful 

RISC technology (AMD's 29K* family) features extrem¬ 
ely fast data-processing speed, giving Minolta Fine art ' possible 

delay between data transfer and printing. You get 10 pages per minute in a superb print 
quality. The unbeatable combination of Minolta Fine-ART (Advanced Resolution Techno¬ 
logy), the brilliant Micro-Toning System, Truelmage^^^ software (standard for SP 3500), 
Font Flexibility and Multi-Emulation. So ... don't waste a second trying out the winner. 
Fax • Copiers • Laser Printers Minolta. The simplicity of intelligence. 



MINOLTA 


Minolta GmbH • B.E.O. • In den Kolkwiesen 68 • D-3012 Longenhogen 1 • Tel. (0511) 77 00-0 


’ 29K* is registered trade mark of Advanced Micra Devices, Inc. ’ Truelmoge^'* is trade mark of Microsoft* Corp. 
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bit awkward, but you can get the job done. 
You can mark words; that pops up a dialog 
box to let you assign tags to the words. 
It’s all right, but sometimes I prefer to have 
a computer program build a list of all the 
words in the document and then go through 
and eliminate the ones I don’t want in¬ 
dexed. There are indexing programs that 
do that, and more, but this isn’t one of 
them. On the other hand, you can browse 
through your document and enter index 
key words as you encounter them, and 


Pcreofl, Inc. 465 Science Dr. P.O. Box 44953 
Madison, WI53744-4953 

CaU toll-free 1-800-EMULATE Fax (608) 273-8227 
European Headquarters World Trade Ctr. Beursplein 37 
Box 30237 3001 DE Rotterdam The Netherlands 
Phone+31 10405.3560 Fax+31 10405.5073 


Doc-to-Help will take care of things from 
there. It’s considerably easier than using a 
card file, and most rival products don’t 
have indexing at all. 

The Doc-to-Help system is essentially a 
way to take paper documentation and con¬ 
vert it into on-line help files. The process 
is fast and painless: enormous existing 
documents can be turned into hypertext 
help files in days rather than weeks. Al¬ 
ternatively, by intelligent planning, you 
can create both documentation and on-line 


help for any project as you build the prod¬ 
uct itself. 

If you’re developing Windows prod¬ 
ucts, you need this. Recommended. 

Update on Viruses 
I continue to recommend Dr. Solomon’s 
Anti-Virus Toolkit for DOS. All my re¬ 
search indicates that the software does as 
good a job of detecting virus threats as any 
product I know, and furthermore, the S&S 
International staff vigorously seeks out 
new viruses and disassembles them, so it’s 
kept up to date. The explanations of what 
viruses are and what they do are excellent; 
and Dr. Solomon's Virus Encyclopedia, 
which now comes with the Toolkit, ex¬ 
plains every known virus in considerable 
detail. 

Having said all that, I have a warning. 

S&S now sells a version of the Toolkit 
for Windows. Don’t buy it, don’t rely on it, 
and don’t use it. 

The only way you can run a program 
under Windows is to boot up your ma¬ 
chine and then run Windows. That gives a 
virus a chance to go memory resident. I 
won’t go into details, but a well-written 
virus, once memory resident, can evade 
just about every virus-detection scheme. 
Most won’t, but some can. 

The only way to be certain that your 
system isn’t infected is to boot it with a 
known clean floppy disk and then run 
(preferably from a write-protected floppy 
disk) a go^ virus-detection program, like 
S&S’s Toolkit for DOS. This is the ad¬ 
vice Dr. Solomon and S&S International 
have always given, and good advice it is, 
too. Incidentally, the Toolkit for DOS 
comes with the Toolkit for Windows, 
which is just fine, but why pay for the 
Windows version in the first place? 

Death Threat 

I would like to perform a public service: I 
want to kill the mechanical engineer who 
designed the board system for the IBM 
PC bus—the one who put the little tabs 
on the bottom ends of the board mounts. 
For my own personal satisfaction, I would 
like to use something lingering with boil¬ 
ing oil, but the public service would be to 
see that this engineer doesn’t work on any¬ 
thing else. 

The system is unbelievably dumb; it’s as 
if it were designed for computers that will 
never have boards changed and will not 
be moved around. Boards get loose. You 
can’t get the screws in. If you try to change 
a couple of boards, you can tear half the 
flesh off your fingers and the backs of your 
hands. 

For those who are going completely nuts 
installing boards, I have a tip: get a pair 
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SmarTerm 420 for Windows 


Free Multiprotocol Kit! 


Implementations of L^T. Telnet, and FTP 
Support for third-party TCP/IP 
Token Ring drivers 


Ne 


i ew SmarTerm for Windows clearly puts more VT text and graphics 
emulation power and ease at your fingertips. Corporate support features 
include a toolbox, button palettes, trace and remapping utihties, scripting, 
keyboard mapping, and customizable-help. SmarTerm 340 for Windows 
provides outstanding ReGIS, Tektronix, and sixel graphics capabilities. 
SmarTerm, connecting users worldwide, is also available for VT320 and 
VT340 emulation using DOS. 



persap" 

CONNECTIVITY SOLUTIONS 

DOS • Windows • Elhernet ♦ Token Ring 


ei992,Ptnoft, Inc. All Righu Reserved. 

Persoft ind SnorTcrm are registered tndemaiks of Persoft. Inc. All other trademarks mentioned are properties of their respective owners. Rev. 11/92 
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BEFORE PROTECTING 
YOUR SOFTWARE... 




WASP 






...against piracy and unauthorized use, 
make sure that your protection system has 
all the following qualities: 

A GOOD HARDWARE KEY 

Hardware-based software protection 
systems are now the standard worldwide. 
However, not all keys are the same. A gCKxl 
key should have all tlie 
following features: 

•/ Compatibility and tniaspa- 
rency. Tlie key should work 
without any problem on your ^ 
customers’ computers. The 
user should be able to forget 
the key after connecting it. 

•/ Unbreakable electronics. A 
customized ASIC (Application 
Specific Integrated Circuit) 
component should be 
integrated in the key. This 
prevents reverse engineering 
and makes cracking virtually 
impossible. 

•/ A unique and inaccessible 
software developer’s code burnt into the 
ASIC. (This code should not be held in the 
key’s memory, where it can be read and 
altered.) 

•/ A Read/Write Memory inside the key 
should be available on demand. The 
memory should be writable in the field, on 
any PC, without any special programming 
equipment. 

•/ Very low power consumption, enabling 
the key to work even under the worst 
power conditions, on PCs and laptops, with 
or without a printer. 

POWERFUL 
SOFTWARE 

Since it’s practi¬ 
cally impossible to 
crack or duplicate 
a key having all 
the features 
mentioned above, a 
pirate will usually go for the 
software linking the proteaed 
program to the key. Therefore, 
check that your protection soft¬ 
ware has all of the following: 

•/ A Linkable Protection Module 
with which calls can be made to 
the key from any point in the 
protected program. 




•/ An ‘"Envelope” installation program. Such 
programs enhance security while making it 
possible to protect a software even witliout 
its source code. 

•/ Sophisticated antidebugging and 
encryption mechanisms. 

HASP®, THE PROFESSIONAL 
SOFTWARE PROTEaiON 
SYSTEM, OFFERS YOU ALL 
THESE FEATURES AND 
MORE: 

HASP was designed by a team of computer 
exp>erts, professional crypiologisLs, and 
electrical engineers. As a result, HASP keys 
are supported by what is probably the best 
software in the market, and the HASP system 
has worked on every computer it has been 
tried on. In addition to all the features 
mentioned above, HASP provides: 

•/ A Full Authorization 
System for 
protecting 
dozens of 
programs 
using only 
one key. 

•/ A Pattern 
Code Security 
System (PCS) 
enabling parallel processing of multiple calls 
by the Linkable Protection Module. 

|/ A Virus Detection option that can be 
incorporated in the proteaed program to 
check whether it has been infected by a virus 
or tampered with in any way, 

•/ Several HASP keys can be daisy-chained. 

NETHASP, SOFTWARE 
PROTECTION FOR 
NETWORKS 

\/ Only one NetHASP key is needed to 
run a proteaed program from many stations 
in a network. NetHASP provides full 
support for protecting DOS and 
willows software under network 
environments, including Novell dedicated 
& non- dedicated servers, Lan Manager, 
Lantastic, Banyan, DLink, and NET-BIOS 
based LANs. 

IN A TEST CARRIED OUT BY AN 
INDEPENDENT LAB, HASP WAS 
THE ONLY KEY WHICH 
WAS NOT BROKEN\ 


Keep 

OPERATING ENVIRONMENTS 

✓ K: DOS, WINDOWS, OS/2, SCO UNIX, 

SCO XENIX, INTERACTIVE UNIX, AIX, 
AUTOCAD, DOS EXTENDERS 

✓ MAC (ADB Port): System 6.0.5 and up 

✓ NEC (Serial Perl): DOS, WINDOWS 

AND THE BOTTOM LINE: 

We offer some of the most competitive prices 
in the market. 

Since 1984, HASP has enabled 
thousands of software producers in 
more than 40 countries, including 
several Fortune 500 companies, to 
protect their software. 



North 

America: 


To learn more about why so many 
professionals have chosen HASP, call us 
for our low price evaluation package. 


LADDIN 

SOFTWARE 
SECURITY INC. 

200 Broadhollow Rd., Suite #207 
MeMle, NY 11747, USA 
Tel: 800-223 4277 
516-424 5100 
Fax:516-424 8300 


International ALADDIN 

Office: KNOWLEDGE SYSTEMS LTD. 

15 Beit Oved St., Tel-Aviv, Israel 
RO.Box:11141 Tel-Aviv 61110, 
Tel: 972-3-5375795 
Fax: 972-3-5375796 

■ Australia Conlab Pty. Ud., Tel: 3 8985685 

■ Belgium Akkermans bvba, Tel: 3 2338826 

■ CSFR ATLAS Ud.. Tel+Fax: 2 766085 

■ Chile Micrologica S.A., Tel: 562 222 1388 

■ Denmark SC Metric a/s, Tel: 42 804200 

■ France Logidata Inil., Tel: 50707375 

■ Germany CSS GmbH, Tel: 201 749860 

■ Greece Unibrain SA, Tel: 1 6856320 

■ Holland Akkerman.sBV, Tel: 45 241444 

■ Italy Partner Data S.r.l., Tel: 2 33101709 

■ Korea Dac-A Engineering, Tel: 2 848 4481 

■ New Zealand Training Solutions, 

Tel: 4 5666014 

■ Poland Systherm Tel: 06l 45065 

■ Portugal Futurmatica Lda., Tel: 1 4116269 

■ South Africa D Le Roux, Tel: 11 886 4704 

■ Spain PC Hardware, Tel: 3 4493193 

■ Switzerland Opag AG, Tel: 6l 7112245 

■ Taiwan Teco Ltd,, Tel: 2-555 9676 

■ Turkey Mikrobeta Ud., Tel: 4-4677504 
* CT Magazine, May 1990. 

O Aladdin Knowledge Systems Ltd. 1985-1992 
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DUAL-PAGE 


I ScreenStar's 
massive 21.3"' gas 
plasma screen 
folds flat within the 
suitcase, and easily 
displays two 8-1/2" x 
11" documents at 
full size, to powerfully 
present data in meetings, in the field, or 
on the road. 


Imagine 

the possibilities. 

Impressively present 
to large groups. 

Effortlessly run the 
most demanding 
software. Effectively travel with a 
powerful document imaging system. 

Portable computing 
without compromise. 

Discover the Quality 
and innovation of 
ScreenStar. 

Otherwise, it’s not a 
Bitwise, 


Introducing 

new ScreenStar™ from Bitwise, 

the world’s first portable with dual-page 
display. It’s a 486 50MHz PC 
workstation constructed within a 
suitcase for unrivaled performance in a 
portable package. 


This is 

the BiG 
one! 


5-1/4" bay for optical/CD drive 
1260 X1024 resolution 
3 full-length slots 
Up to 32 MB RAM 
Up to 1 GB hard drive 


BitIMse 


800 - 367-5906 

Bitwise Designs, Inc. 
Technology Center 
Rotterdam Industrial Park 
Schenectady, N.Y. 12306 
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of big, heavy metal-cutting nippers—and 
cut the stupid little tongue off. 

LaserMaster 

A quick note about LaserMaster. The Na¬ 
tional Association of Theater Owners has 
adopted the LaserMaster WinJet, Aldus 
PageMaker, and Windows to do all their 
publications, including the program for 
their yearly convention. 

I have reported on the WinJet before: 
it installs in your Hewlett-Packard Laser¬ 
Jet TIT and connects to another board in 
your Windows computer. The result is that 
it does the raster-image processing in your 
computer and squirts that to the printer, 
making the whole process incredibly fast 
compared to what PageMaker normally 
does. For single-user desktop layouts and 
publications, it’s hard to beat. Alex in¬ 
stalled the system some time ago and says 
the only calls he gets from that customer 
are to tell him how terrific it is. 

The Mail DUemirta 

I like MCI Mail. It’s not as elegant as 
AT&T’s E-mail service, but it has been 
around a long time, a lot of people I want 
to talk to are on it, and Fm used to it. Ev¬ 
ery now and then, there’s a glitch. The 
most common one used to be that some 
new PR firm would get on, discover just 
how many columnists and editors and to- 
lance writers are on MCI, and build up an 
enormous mailing list to which they’d send 
new product announcements. Unfortu¬ 
nately, they wouldn’t study the manual on 
how to handle mail lists, and the result 
would be that it would take 10 minutes to 
download the header and ’To:” list before 
the message came in. The first time that 
happened, I thought it was amusing, and 
besides, I got a good mail list out of it. 
The next dozen times weren’t so funny. 

The main reason I use MCI Mail, 
though, is that Norton Commander has a 
built-in front end for it. Set Commander 
up properly, and you can tell it to go get 
your MCI Mail. You can then read that 
mail and reply to it off-line. The next time 
Commander goes forth to MCI^—either 
because you sent it manually or because 
you set it to do it automatically—it will 
first send out all your replies and other 
messages. This can all happen invisibly in 
the night or in the background while you 
work on something else. Lotus Express 
uses the same method to achieve the same 
result. 

Alas, the past few weeks when I sent 
Commander after MCI Mail, it failed as 
often as not. Sometimes it would get "ring 
no answer,” which is understandable at 
busy times; but often Fd get an answer, 
the system would appear to lock on at 2400 
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Qluick STATISTICA^NT'' (for Windows) A comprehen¬ 
sive selection of basic statistics and the full graphics capabilities of 
5TATISTICAAS ■ Price $495. 


5TATISTICA/D08^ (for DOS) A STATISTICVw-compat- 
blc data analysis system ■ Price $795. 


9uick STATISTICA/dos^ (for DOS) A subset of STA- 
flsnCA/bos statistics and graphics ■ Price $295. 


)omestic sh/h $ 10 per product; 14-day money back guarantee. 
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STATISTICAAlT*' (for Windows) Complete Statistical Sys¬ 
tem with thousands of on-screen customizable, presentation-quality 
graphs fully integrated with all procedures ■ C>omplete W'indows 3.1 
support, DDE, OLE, TT-fonts, multiple toolbars, right mouse button 
support ■ Unlimited numbers of data-, results-, and graph-windows 
■ Inter-window integration: data, results, and graphs can be treated 
as objects and converted into one another in a number of ways ■ 
The largest selection of statistics and graphs in a single system; 
comprehensive implementations of: Exploratory techniques; multi¬ 
way tables with banners (presentation-quality reports); nonpara- 
metrics; distribution fitting; multiple regression; general nonlinear 
estimation; stepwise logit/probit; general ANCOVA/MANCOVA; step¬ 
wise discriminant analysis; log-linear analysis; factor analysis; clus¬ 
ter analysis; multidimensional scaling; canonical correlation; item 
analysis/reliability; survival analysis; time series modeling; forecast¬ 
ing; lags analysis; quality control; process analysis; experimental de¬ 
sign (with Taguchi); and much more ■ Manuals with comprehen¬ 
sive introductions to each procedure and examples ■ Hypertext- 
based Stats Advisor expert system ■ Extensive data management fa¬ 
cilities (spreadsheet with long formulas, block operations, ad- 
^ced Clipboard support, DDE hot links, relational merge, data 
verification, powerful programming language) ■ Batch command 
language and macros also supported, “turn-key system” options ■ 
\11 output displayed in Scrollsheets™ (dynamic, customizable, pres¬ 
entation-quality tables with toolbars, pop-up windows, and instant 
2D, 3D and multiple graphs) ■ Extremely large analysis designs 
(e.g., correlation matrices up to 32,000x32,000, unlimited ANOVA 
designs) ■ Megafile Manager with up to 32,000 variables (8 Mb) 
per record ■ Unlimited size of files; extended (“quadruple") preci¬ 
sion; unmatched speed ■ Exchanges data and graphs with other ap¬ 
plications via DDE or an extensive selection of file import/export fa¬ 
cilities ■ Hundreds of types of graphs, including categorized multi¬ 
ple 2D and 3D graphs, matrix plots, icons, and unique multivariate 
(e.g., 4D) graphs ■ Facilities to custom design new graphs and add 
them permanently to menu ■ On-screen graph customization with 
iidvanced drawing tools, interactive stretching and resizing of com¬ 
plex objects, interactive embedding of graphs and artwork, special 
effects, icons, maps, multi-graphics management, page layout con- 
irol for slides and printouts; unmatched speed of graph redraw ■ 
Interactive rotation, perspective and cross-sections of all 3D and 4D 
graphs ■ Extensive selection of tools for graphical exploration of 
iata: fitting, smoothing, overlaying, spectral planes, projections, lay¬ 
ered compressions, marked subsets* Price $995. 



StatSoft 


^25 E. 13th St. • Tulsa, OK 74104 • (918) 583-4149 
•ax: (918) 583-4376 

>ver8ea8 Offices: StatSoft of Europe (Hamburg, FRG). pb: 040/ 
200347, fax: 040/4911310; StatSoft UK (LorxJon, UK), ph: 0462/482822, 

: 0462/482855; StatSoft Pacific (Meibourne. Australia), pb; (03) 663 

- . - -... --- - 


STATISTICA/Mac (for Macintosh) A STATISTKLVAl-compatible, 
comprehensive data analysis and graphics system designed for the Macintosh ■ 
Large selection of statistical methods fully integrated with presentation-quality' 
graphics (incl. ED.A, multiplots, a wide selection of interactively rotatable 30 
graphs; MacDraw -style tools) ■ L nlimited size of files ■ Full support for Sysa*m 
7, incl. “Publish and Subscribe" ■ Price $595. 

Quick STATISTICA/Mac^ (for Macintosh) AsubsetofSTADS- 
TICAAtac: a comprehensive selection of basic statistics and the full graphics ca¬ 
pabilities of STATISnCAAlac ■ Price $295. 



1580, tax: (03) 663 6117; StatSoft Carvada-CCO (OrTtano)] ph: 416-849-0737, fax: 416-849-0918 Available From: CORPORATE SOFTWARE and other Authorized Representatives Worldwide; Hol- 
ind; MAB Jutsing, 071-230410; France; Version US (1) 40590913; Sweeten; AkademiOata 018-240035; Hungary: Dagent Kft 186-5782, Belgium: TEXMA 10 61 16 28; South Africa: Osiris 12 663-4500; 
apan (Macintosh): Three's Company. Inc., 03-3770-7600; Japan (DOS and Wirxtows): Design Technologies, Inc., 03-3667-1110. 

tatSoft. STATISTICA/W. Oack STATtSTICA/W. STA'DSTICA'Mac. OuKrk STAnSTVCAlUlac. STATIST)CA;OOS. OukH STATISTICAitX)S. and Scrottsheet are trademarks of StatSoft, Inc 
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bps, and then it would never gain admis¬ 
sion to MCI. Once that happened 50 times 
in a row. 

The remedy turned out to be simple: al¬ 
though Commander tells you to enter the 
highest speed for your modem (up to 96(X) 
bps), you shouldn’t do that. Instead, set 
2400 bps, which is the highest speed I’ve 
ever seen it lock on anyway. That won’t 
end “ring no answer,” but it does stop the 
nonsense of not being able to handshake 
with the MCI Mail modems. 


I’m told that MCI will bring out its own 
front-end program Real Soon Now, and 
perhaps that will be superior to Norton 
Commander. Until then, I have Comman¬ 
der Mail with its own Windows PIF (pro¬ 
gram information file), 2500 ticks in fore¬ 
ground and background, and it’s good 
enough. 

SuperCard 

Roberta is jazzing up her reading program 
and transferring it to other systems. Part 


of that is being done by Chris Innanen, 
who’s converting it into SuperCard for the 
Mac. SuperCard is, unsurprisingly, a su¬ 
perset of the HyperCard programming 
toolkit for the Mac. Actually, it’s quite a lot 
more than that. They don’t call SuperCard 
a multimedia programming language be¬ 
cause that might frighten off potential 
customers; but in fact, SuperCard is pow¬ 
erful enough to create commercial-quality 
stand-alone programs while remaining 
easy to use, 

I have said for years that the real goal of 
the computer revolution is to get ordinary 
users developing computer applications. 
SuperCard and Apple’s Mac together are a 
giant step in that direction. With Super- 
Card you can build simple programs em¬ 
ploying sound and graphics to achieve 
complex results. You can also build very 
complicated programs: Supercard contains 
most of the BASIC control structures, such 
as IF...THEN, DO WHILE, DO UNTIL, 
and FOR.. .NEXT (the last three are Ibund 
under the REPEAT command). 

SuperCard contains SuperTalk, anima¬ 
tion tools, and suchlike. It has a debugger 
(called a run-time editor). It creates ob¬ 
jects; and of course it integrates all this 
rather seamlessly into the Mac Desktop 
environment. Roberta, who has no interest 
in programming except as a means of get¬ 
ting her education programs running, is 
quite thrilled with SuperCard’s capabili¬ 
ties. You may also want Aldus SuperPaint, 1 
which makes drawing with SuperCard a 
bit easier. 

Both SuperPaint and SuperCard were 
developed by an outfit known as Silicon 
Beach, before it was bought out by Aldus. 

I keep hearing hints of a new-and-im- 
proved SuperCard, but don’t let that stop 
you from getting it now. Aldus has always 
had reasonable upgrade policies. 

If you’re a Mac user thinking about de¬ 
veloping programs but afraid that will be 
too hard, get SuperCard. It’s a great intro¬ 
duction to how to make your machine do 
things for you. Recommended. 

PowerBook Note 

If you use LapLink Mac with a Power- 
Book and it just won’t link up, open the 
Control Panel, open the Portable icon, and 
click on external modem. Like a lot of Ap¬ 
ple interface commands, this is obvious 
once thought of, but it’s not precisely in¬ 
tuitive. 

PowerBooks are showing up all over the 
place now. Older ones are offered at as- 
toundingly low prices, low enough that 
we’ve thought wistfully of bundling Rober¬ 
ta’s reading program in with one as a stand¬ 
alone leam-to-read kit. We won’t do that, 
but I wish someone would. continued 


PUT AN END TO 
SOFTWARE PIRACY! 

Meet the growing family of security keys 
from Software S^urity. 

Each one a specialist at enforcing your 
license ogreement in virtually any user 
environnient you can think of. Whether 
it's DOS, UNIX, Macintosh or OS/2. 
Whether it's a single user installation or 
a LAN. 

Simply connect the appropriate key to a 
single user computer, or a non-dedicated 
file server in a network, and you control 
all access to your protected application. 

Users, however, won't even know it's 
there. The keys are transparent and won't 
impact software functionality or the ability 
to make back-up copies. Normal node 
and LAN operations are unaffected. 

The Ultimate Protection 
For Software Publishers 


Simple. Unassuming. Ever vigilant. Easy 
to incorporate into your application 
packaae. And quite possibly the most 
profitable hardware investment a software 
developer can make. 

To find out more, call: 

1-800-841-1316 

INCONNECnOJrCAU; 203-329-8870 
FAX 203-329-7428 

EUROPE AND UK: +44 784 43 00 60 




SOFTWARE SECURITY^ 

1011 High Ridge Rood 
Stamford, CT 06905 

Proudly Mode in the USA 
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The Waid^ Best Selling 
UNIX Ckme Just Got Better. 


Now with full 32-bit 
implementation! 

If you want to ignite your 32-bit hard¬ 
ware with the multi-user, multi-tasking 
power of UNIX, Coherent 4.0 has arrived. 
And if you’re operating or selling 
small business network systems 
with dozens of users, that’s really 
good news. Because Coherent 
4.0 is what you want in 
UNIX at a price that’s hard 
to believe. 

Run UNIX 
applications today! 

Coherent is now bin¬ 
ary compatible with UNIX. Most 
UNIX PC applications port with a simple 
recompile and many now run right 
out of the box. The list is growing 
everyday, so call for details. 

Yes, K’s For Real! 

How can it be? First of all, 

Coherent was independently 
developed by the Mark Williams 
Company, so you don’t pay for 
UNIX licensing fees. \bu don’t pay 
any mark-up or reseller costs 
either. Coherent is only sold directly to you. 



six disk installation is a breeze 
compared to their 25. \bu’ll also 
learn it faster and increase over¬ 
all performance. All because 
Coherent is smaller, faster... 
and better. 

Small, But So Complete. 

Make no mistake. Coherent 
is a wholly professional develop¬ 
ment system. \bu get a complete 


^Coherent comes so fully qualified 
as a UNIX clone, you find yourself 
thinking, I can*t believe it*s not 
UNIXr-Sean Fulton, UNIX Today! 


Cdierait. 

Still mas. 


". .(Coherent) may be the best thing 
that has happened to UNIX yet. ” 
’-William Zachmann, PC Week 


MWC SCO 
COHERENT UN1X/3S6 
Nfersion 4.0 Version 3.2V2 


In fact, over 40,000 copies of 
Coherent have already been sold. And, 
like the ones we quote here, virtually 
every critic who’s reviewed Coherent has 
raved about it. 

So Much Less, 

Yet So Much More. 

As a virtual clone of UNIX, Coherent 
embraces the original UNIX philosophy: 

Small is beautiful. Small price, yes. But there’s more, much 
more, to Coherent than its amazing price. 

Requiring only 10 megabytes of disk space. Coherent 
can reside with DOS. So you can keep all your DOS 
applications and move up to Coherent. And it runs with 
as little as 1 MB of memory versus 4 MB for other UNIX 
versions. 

The Vlforid’s Only Rug And Ray UNIX Clone. 

\bu’ll have Coherent up and running with a fraction of 
the time and effort it takes for other UNIX versions. Our 


No. of Manuals 

1 

14 

No. of Disks 

6 

25 

Kernel Size 

100 K 

375 K 

Install Time 

40 min. 

3-4 hours 

Suggested Disk Space 

10 meg 

60 meg 

Min. Memory Required 

Imeg 

2-4 meg 

Performance* 

85.7 

31.3 

Price 

$99.95 

$2590 


•Byte C Conwiler Benchmark: Compiles per 
minute on 25 MHZ 486. 


C compiler, assembler and over 200 UNIX 
commands including full sets of functions 
for development, administration, 
maintenance and text processing. 

Coherent also comes with 
UUCP capabilities that connect you 
to a world-wide network of free 
software, news and millions of 
UNIX users. And it’s all clearly 
documented in Coherent’s highly 
praised 1200 page manual. 

Experienced, Supported, 
Guaranteed. 

Mark Williams Comp€my has been 
developing professional programming 
tools since 1976. Our commitment to 
our products and users is unsurpassed. 
Users applaud our popular BBS and the 
widely acclaimed telephone support 
they get free from Coherent developers. 

Still, we’re not asking you to take a 
chance on Coherent. Wfe’ve made it fool¬ 
proof to see for yourself-with a 60-day 
money-back, no hassles guarantee. So 
pick up that phone and order Coherent 
now. And the best way to UNIX will be 
on its way to you! 

800-MARK WMS 

(800-627-5%7 or 708-291-6700, FAX: 708-291-6750) 

60-DAY MONEY BACK GUARANTEE! 


Mark Williams Company 

60 Revere Drive, Northbrook, IL 6OO62 

Coherent is a trademark of Mark Williams Company. UNIX is a trademark of USL 



Distributors: Australia + 07-266-2270, Brazil t 011-883-2299. Czech. + 06-32-62877, France + 1-4741-4519,1-4672-8074, Geimaiiy + 0511-53-7295, Greece -F (01)222-3511. 
Holland + 023-386-599, Hungary + 153-0988, Malaysia + 03-756-4477, \fenezuelaA:aribbean + 1-809-723-5000, Sweden + 06-60-19290, UK + (0)81-541-5466 
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Quotemaster Plus 

Instructions on installing this for Windows 
aren’t clear, but otherwise it’s not a bad 
program. The quote list is different from 
Bartletfs Familiar Quotations, which may 
be all to the good. It’s easy to use, and 
there are other subject quote lists avail¬ 
able that use the same search engine* 

It’s a reasonable tool for spicing up a 
speech or essay, and T found a couple of 
quotes to use as aphorisms at chapter breaks. 
It’s worth having a look at if you deal in 
words* 

Programmer’s Tool 

Alloc-GC is a garbage-collecting replace¬ 
ment for the allocation functions that come 
with C compilers* Programs that use it 
don’t need to explicidy deallocate memo¬ 
ry, because unreferenced blocks are re¬ 
claimed and reused when memory runs 
low. C++, like C, uses explicit dealloca¬ 
tion; garbage collection is used in Small¬ 
talk, Lisp, and suchlike. 

I make you aware of it. I don’t like C++ 
much better than I like C, but if you use 
C++, you might try this; it’s said to sim¬ 
plify the code and eliminate some of the 
bugs caused by having to write destruc¬ 
tors and deallocations. 


They’re Back 

Amiga and Commodore America have 
come back in a big way: new machines, 
great new plans. More in the future, but if 
you’re curious about what’s available for 
the Amiga, a simple way is to get Com¬ 
modore’s Guide to the Amiga from Pirn 
Publications (P,0. Box 2140, Fall River, 
MA 02722), It describes and gives sources 
for about 10 zillion Amiga programs and 
accessories. You might be amazed at how 
much there is. 

Winding Down 

The onion of the month goes to the Li¬ 
brary of Computer Information and Sci¬ 
ences, which for two years continues to 
send to “Estate of Barbara Yost” solicita¬ 
tions to rejoin the book club, to the an¬ 
noyance of her heirs and despite repeated 
protests* 

The Gripping Hand (Simon and Schus¬ 
ter), by Lany Niven and Jerry Poumeile, is 
the sequel to The Mote in Gmf s Eye, and it 
should be available in bookstores about the 
time you read this. We wrote Mote in 1972, 
and I’m pleased lo say that we haven’t had 
10 do much updating of the computer ca¬ 
pabilities we built into lhai book. 

Books of the month: Kris Janisa’s Con¬ 


cise Guide to Windows For Workgroups 
(Microsoft Press, 1992). It’s a quick in¬ 
troduction to WFWG features* If you’re 
at all interested in writing for the audio¬ 
visual field, a good introduction is the new 
edition of Dwight and Joye Swain’s Script¬ 
ing for the New AV Technologies (Focal 
Press, 1992). 

Next month: Space Adventure from 
Knowledge Adventure (you’ll love it); a lot 
more about networks and networking; and, 
with luck, just a lot of CD-ROMs that have 
accumulated at Chaos Manor. Now I’m 
off to the Hackers’ Conference* This year 
Fm taking MIT’s Marvin Minsky, which 
ought to prove interesting* ■ 


Jerry Poitrnelle holds a doctorate in psy¬ 
chology and is a science fiction writer w^ko 
also earns a comfortable living writing 
about compute? s p?'esent a?idfutii?*e. Jerry 
welcomes readers' comments and opin¬ 
ions. Send a self-addressed, stamped en¬ 
velope to Jerry Poimielle, do BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. Please put your address on the let¬ 
ter as well as on the enveiope. Due to the 
high volume of letters, Jerry canttot guar¬ 
antee a personal reply. You can also con¬ 
tact him on B!X as 'ferrypf* 


ITEMS DISCUSSED 


AIloc-GC 

personal version..*.*.***....*.******.*,,.$30 

commercial version *.....$130 


CodewrightVs Toolworks 
P.O. Box 990 
San Pedro, CA 90733 
(310)514-3151 

Circle 976 on Inqutty Cord. 

Doc- to- Hel p. * .* .*.. $295 

(plus shipping and handling) 

WexTech Systems* Inc. 

310 Madison Ave.* Suite 905 
New York* NY 10017 
(212) 949-9595 
fax: (212) 949-4007 
Circle 977 on Inquiry Card. 


Dr. Solomon^s Anti-Virus 

Toolkit for DOS 6.01..$149.95 

Dr* Solomon's Anti-Virus 

Toolkit for Windows 6*01 ...$ 195 


Ontrack Computer Systems, Inc. 

6321 Bury Dr.* Suite 15-19 

Eden Prairie, MN 55346 

(800) 752-1333 

(612)937-1107 

fax: (612) 937-5815 

Circle 978 on Inquiry Card* 


LANtastic for Windows 

A2Mbps Starter Kit*.,.***,_..-$499 to $599 

AE-2 Ethernet Starter Kit..,..$699 to $799 

AE-3 Ethernet Starter Kil.$799 to $899 

lOBase-T Eihemet Starter Kji.**..**.,*,$899 


Artisoft* Inc* 

691 East River Rd* 

Tucson* AZ 85704 
(800) 846-9726 
(602) 293-4000 
fax: (602) 293-8065 
Circle 979 on Inquiry Card. 

LaserMaster TrueTech ItHJO 

Laserprinter ....$6995 

WinJel 300.. .....$495 

LaserMaster, Inc. 

6900 Shady Oak Rd. 

Eden Prairie, MN 55344 

(800)477-7717 

(612) 944-9330 

fax: (612) 944-0522 

Circle 980 on Inquiry Cord. 

Norton Commander 3 ...$ 149 

Symantec Corp. 

10201 Torre Ave, 

Cupertino* CA 95014 
(408) 253-9600 
fax: (408) 253-4092 
Circle 981 on [nqulry Cord. 


Quotemaster Pius 

base version .....$89 

pr ofe ssi on ai ve rs ion *. ... .$270 


PennComp Software Development 

Box 271529 

Houston, TX 77277 

(800) .326-6145 

(713) 669-0965 

fax: {713)669-1014 

Circle 982 on Inquiry Cord. 

SuperCard.......*..*.*..$199 

Aldus Consumer Division 

9770 Carroll Center Rd.* Suite J 

San Diego* CA 92126 

(800) 888-6293 

(619) 695-6956 

fax: (619) 695-7902 

Circle 988 on Inquiry Cord. 


W i II dows fo r Wo rk gro ups **. * .$249.95 

Windows for Workgroups 

Starter Kit...$849.95 


Microsoft Corp. 

1 Microsoft Way 
Redmond, WA 98052 
(8(X)) 426-9400 
(206) 882-8080 
fax: (206) 936-7329 
Circle 984 on Inquiry Cord. 
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A one-time membership fee and $7.95 a 
month let you use our basic services as often as you 
like; news, sports, weather, shopping, reference 
materials, our E-mail service of 60 messages a month, 
and more. Plus, there’s a whole universe of other 
services available at nominal additional charges. 


Vith G)mpuServe,you D always 
have more to look forward to. 

Its one thing to discover something you like. 
But to realize there’s more of it than you ever 
imagined is even better. And that’s what CompuServe 
is all about. 


Tap into travel information, hotel reserva¬ 
tions, stock quotes, hardware and software support, 
a shopping mall, the news, interactive games, and 
forums. For the experienced user, there’s even free 
software and shareware. On-screen menus and an 
index make it all easy to access, so you get the most 
out of your time and money. 


For more information or to order, see your 
computer dealer or call 1 800 848-8199. Outside 
the United States, call 614 457-0802. Because no 
infonnation service lets you dig deeper or farther 
than CompuServe. 

CompuServe^ 

The information service you won’t outgrow. 


@>0800-289-378 @155 31 79 @>0130-3732 


Circle 202 on Inauirv Cord. 












‘In Canada, c#lM.0EXl 465-1 £34. **Prices are currant as of 10/27/92, All prices lietad.are MSRP Reiriarketsr prices may. vary. AiX and 
RISC Systerri/OOOO are.registeied tcadem arks and PowerPC and POWfR^tmn are trademarks of Internatjonal Business Mach Ines ■ 
Cpfpof 5 Uor>.,All crjhar prodocts-are Iraderaajkfi or rag^to rad trademarks of their respect!v^ompanies, ® IBM Corp. ^ ^ 
















The POWERstation 220: 

Here today. 

When you’re ready for raw power and performance 
at a low price, climb on a leader of the pack. 

The RISC Svstem/6000® POWERstation” 220. 

Cruise with leading UNIX*desktop price/ 
performance today that has the kind of muscle and 
brains to keep pace witli you tomorrow. And in 
the future when you’re ready to rev up the perfor¬ 
mance, you’ll be able to upgrade the 220 processor, 
it’s even ready for the PowerPC" 601 microproces¬ 
sor model, which will offer up to two times the 
performance when available. 

With AIX,“ IBM’s commercial-strength UNIX, 
you’ll have access to more than 6,000 solutions. 
Solutions for software development, retail stores, 
accounting and transaction processing, just to 
name a few. And AIX is compliant with all leading 
UNIX industry standards. It also gives you the 
horsepower you need for distributed client/server 
applications and connectivity to systems from Sun,” 
HP,‘ DEC* and IBM. 


More tomorrow. 



And don’t forget IBM’s unequalled service 
and support. You can count on us to install 
machines, configure networks and integrate all 
your systems, IBM or non-IBM. 

So isn’t it time you took this bad boy for a 
test drive? 

Call your IBM marketing representative 
or Business Partner. For literature, call 
1 800 IBM-6676, ext. 715.* 


• Upgradable to PowerPC. 

• Great value today, growth for tomorrow. 
•AIX, IBM’s commercial-strength UNIX. 

• Unequalled service and support. 

• Complete systems start at $5,950.** 


Circle 90 on Inquiry Card. 
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Start 

the Presses 

A^ordable do-it-yourself CD-ROM publishing 
will revolutionize how you distribute and use information 

JON UDELL 


W hen BYTE first featured CD-ROM on its cover in 1986, we said it would 
reinvent publishing. Today, CD-ROM is finally poised to deliver. CD- 
ROM drives are now faster and cheaper, and with the installed base (now 
estimated at 5 million) doubling every year, text-based and multimedia ti¬ 
tles are proliferating. Kodak’s Photo CD system establishes CD-ROM as a key 
ingredient in digital photography, and software makers are flocking to CD-ROM as 
a convenient alternative to distributing code and manuals. Businesses increasing¬ 
ly find CD-ROM a compelling medium for internal communication. And for gov¬ 
ernments obliged to distribute data to citizens, the medium of choice is becoming 
CD-ROM. 

Into this bubbling mixture now drops a catalyst for even more rapid acceptance 
of CD-ROM: sub-$10,0(X) CD-R (CD recordable) drives that bring CD-ROM- 
making to the desktop. These new low-cost printing presses will shift the elec¬ 
tronic publishing revolution into high gear. 

CD-R is ideal for three kinds of applications: prototyping titles destined for con¬ 
ventional pressing, final production of discs for limited distribution or even single 
use, and archiving. Low-volume production is CD-R’s forte. 

At the National Library of Medicine (Bethesda, MD), a re.search library within 
the National Institutes of Health, searching for medical periodicals until recently 
meant wading through fat notebooks full of printouts. Now that data finds its way 
onto a custom CD-ROM. A single copy of the disc, produced monthly using the Sony 
CD-R drive and placed in a networked CD-ROM reader, gives researchers electronic 
access to medical citations. 

Macess (Birmingham, AL), a developer of turnkey document-control systems for 
the managed health care industry, uses CD-R to store scanned images of claims 
forms. The discs reside in huge banks of networked CD-ROM readers, and Macess’s 
software marries CD-ROM:based document images to fielded data in Btrieve 
databases kept on NetWare servers. One of Macess’s clients scans more than 
10,000 forms a day. When the accumulated image data reaches 600 MB—which 
happens once or twice a day—it’s written to a CD-R disc using a Philips drive. The 
total capacity of the system will soon double to 168 networked readers and nearly 
100 GB of document images. 

The SAS Institute (Clary, NC), developer of the statistical software package that 
is called SPSS, uses the Makedisc software from Young Minds and the Philips 
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Affordable CD-R Drives 

JON UDELL AND HOWARD EGLOWSTEIN 


O Qce you read your first hand¬ 
made CD-R disc in a standard 
CD-ROM player, you'll be 
hooked on ihe power of this ex¬ 
citing technology. Desktop CD-ROM 
recording is very new, though* and like 
any pioneer you should expect some 
of die hardships we encountered w'hen 
we tested four of the current crop of 
CD-R solutions (see photo A). Their 
very different approaches to both hard¬ 
ware and softw'^are attest to the embry¬ 
onic slate of CD-R. 

CD-Studio, YMl 

We wondered how this deluxe solution 
for Unix-based CD-ROM makers could 
guarantee tliat a Unix host will sustain 
the 300 Kbps required by the double¬ 
speed Philips CDD 521 included with 
the package. The answer is that it 
doesn't have to. Young Minds* Inc.* in¬ 
serts a proprietary controller (shown in 
photo A.) between the host and the 
recorder* The package sells for $ 18*250* 
Tlie CD-Studio controller is essen¬ 
tially a headless PC (i.e., no monitor 
or keyboard) with two high-perfor- 
niiUice SCSI adapters and a 1-GB disk. 
One adapter handles conimunicaiions 
with the Unix host: the other talks to 
the Philips recorder. The controller 
powers up running custom YMT code 
that makes it appear to Unix as an 8- 


millinieter Exabyte tape device. To test 
that it‘s working, you can use the Unix 
tar command to copy files to the 
“tape'’ and read them back. What you 
can't do, though, is verify that the CD 
recorder is properly hooked up. We 
wish YMT had added LEDs to the con¬ 
trol let's front panel to monitor the sta¬ 
tus of the recorder* 

Our Unix test-bed was a Sun Sparc- 
station 2 running SunOS 4,1.2* YMTs 
Makedisc wtdked the tree of sources 
we fed it and built a 620-MB CD-ROM 
image on the controller's disk. To trans¬ 
fer that image to the recorder, we is¬ 
sued a standard Unix mt (mag tape) 
command* wliich tells the YMl con¬ 
troller's pseudo-tape device driver to 
start foe recorder. After that, them's no 
feedback from the Unix console or the 
controller. You simply watch for the 
CDD 52 Ts write LED to turn off. 

Everything worked smooihly* and 
our first disc was a success* although 
even BYTE's Unix experts found 
YMI’s documeniation cryptic* Because 
we used Makedisc's -R option to add 
Rock Ridge extensions, the resulting 
CD-ROM had the look of a Posix file 
system (e.g., long names* symbolic 
links* and permissions) when mount¬ 
ed in the Sparcsiaiion's CD-ROM 
drive, (DOS and Macintosh systems 
saw the same disc as a standard ISO 


9660 CD-ROM*) 

Makedisc also stores descriptions 
of foe Unix—to—ISO 9660 mapping in 
a text file at each node of foe ISO 9660 
tree. That way, Unixes other than the 
two thai now support Rock Ridge 
(SunOS and NextSiep) can recover the 
original names. YMTs cd_link en¬ 
ables such sy.slems to map a hard 
disk-based tree of real Unix filenames 
to the corresponding tree of .short, up¬ 
percase-only ISO 9660 filenames on 
the CD-ROM. YMl also provides an 
NFS (Network File System)—compat¬ 
ible fde system called PFS (Portable 
File System) that handles CD-ROM 
sharing over Unix networks more ef¬ 
ficiently than NFS. 

Personal RomMaker, JVC 
Mastering your disc on JVC Infonna- 
tion Products’ Personal RomMaker is 
about as easy as il gels. Personal Rom¬ 
Maker ($12,799) requires a Mac Ilci 
or better, 4 MB of RAM, System 7*x, 
and HyperCard 2* 1 or higher. In addi¬ 
tion, you'll need enough disk space to 
store your origin^il data files* but there's 
no need for fast storage here: Rom¬ 
Maker can run happily off shared disks 
or network servers. 

To bum a ROM* you need either fast 
access to the data files or a fast hard 
drive with a premastered image. JVC 
uses foe latter and incorporates a high¬ 
speed Maxtor 8760 SCSI drive into the 
Personal RomMaker system (this is the 
same drive we chose Ibr our DOS test¬ 
ing)* You create your disc by deciding 
what files you want stored and how 
you want them arranged. RomMaker 
gives you a simple script editor for cre¬ 
ating an ASCII list of these riles and 
folders. We’d prefer it if RomMaker 
used standard Apple rile dialogues for 
selecting fdes, but the ASCU rile syn¬ 
tax is simple enough to handle. 

Tlie premastering stage runs through 
your file list and then copies each file 
from the Mac’s file system to Rom¬ 
Maker's hard drive in CD-ROM for¬ 
mat. You can choose from several disc 
formats; Apple HFS, ISO 9660* High 



Photo A: (Clockwise from bottom left): The Sony CDW-900E, Philips CDD 52/ 
(in Kodak guiseJVC Personal RomMaker, and YMl CD-Studio controller 
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Sierra, or a hybrid HFS and ISO 9660 
format. Our test disc consists of 620 
MB of images. To find enough free 
disk space, we used System 7’s file 
sharing to convert one of our Quadras 
into a file server. Over a thin Ethernet 
link, it took about 1!^ hours to suck the 
620 MB through the network and cre¬ 
ate the CD-ROM image. 

After the premastering, you can 
mount the hard drive as a CD-ROM 
image, manipulate the folder and win¬ 
dow structure, and test your applica¬ 
tion. To create the CD-ROM, you sim¬ 
ply choose the appropriate menu 
selection. After verifying that you’ve 
placed a blank in the drive, RomMak- 
er trundles off and copies the hard drive 
contents to the CD-ROM recorder. If 
you have the optional DAT (digital au¬ 
diotape) drive, you can opt to copy the 
image to DAT for a commercial pre¬ 
mastering house. 

CD Record, Dataware 
Dataware resells the Philips CDD 521 
for tlie DOS market with its CD Record 
software ($8995 for the package). Un¬ 
like Philips’ CD-Write, which performs 
ISO 9660 formatting on the fly as it 
transfers files from a hard disk to the 
write-once disc, CD Record requires 
two steps: First build a virtual image, 
and then write that image to the CD. 

First-generation premastering sys¬ 
tems, like Dataware’s CD Prepare, con¬ 
vert a DOS hierarchy that may contain 
thousands of files into one huge file 
that’s a bit-for-bit image of an ISO 
9660 file system. The image file serves 
two purposes. With the software emu¬ 
lator such systems typically provide, 
you can fool MSCDEX into seeing the 
image as a real CD-ROM. That means 
you can test your retrieval application 
before mastering any discs. Once sat¬ 
isfied with the image, you dump it to 
tape for shipment to a mastering house. 

CD-R changes the rules of the game. 
Now you can build your own test disc, 
which is also a convenient delivery ve¬ 
hicle. In principle, there’s no need for 
an image file, or for an extra 660-MB 
hard disk to store it on. But given the 
high cost of CD-R media, it’s still use¬ 
ful to have an image file available for 
preliminary testing. CD Record’s vir¬ 
tual image meets that need—without 
doubling your storage requirement— 
by adding a thin ISO 9660 mapping 


layer to an existing DOS file system. 

CD Record has some drawbacks, 
though. Building that image took us 
over an hour for our 8000-file data .set, 
and that still left an additional half hour 
to cut the disc. By contrast, CD-Write, 
although lacking the useful virtual im¬ 
age capability, does the entire job— 
formatting and disc cutting — in half an 
hour. Also, CD Record’s virtual image 
lives in RAM and does not .survive a 
reboot. If you need to make a CON¬ 
FIG.SYS change after running vmap 
(the ISO 9660 mapper) but before start¬ 
ing cdrecord (the recorder), you’ll 
have to remn vmap— an inconvenience 
that Dataware admits should be fixed. 

Hardware trouble botched our first 
two discs. While DOS can disgorge 
files fast enough to sustain 300 Kbps 
to the double-speed CDD 521 for the 
duration of a write session, conditions 
must be near-optimal. After rearranging 
some questionable SCSI cabling, we 
did .successfully cut discs. But the ex¬ 
perience reminded us that a more ex¬ 
pensive solution involving a dedicated 
hard disk (e.g., YMl, JVC) is also in¬ 
herently more reliable. 

Multimedia Formatter, Sony 

Sony’s rack-mountable CDW-900E 
(not sold at retail) offers several unique 
features. In addition to the SCSI-2 con¬ 
nectors, its back panel sports an extra 
pair of proprietary connectors. These 
enable you to link a master CDW-9()0E 
to as many as 15 slaves for simultane¬ 
ously writing multiple CDs. (Additional 
connectors, not currently used in any 
PC-hosted application, support record¬ 
ing audio CD.) The drive’s capacious 3- 
MB buffer helps ensure the sustained 
flow of data on which CD recording 
critically depends. Moreover, since it 
can run at single or double speed, the 
host need not support the 300 Kbps re¬ 
quired by the Philips drive. 

Like (TD Record, Sony’s Multimedia 
ISO Formatter layers a virtual image 
on top of an existing DOS file system. 
However, it provides no emulator, nor 
can the drive work as an ordinary CD- 
ROM reader (as the Philips drive does). 
When you cut a disc from a virtual im¬ 
age, Sony runs the drive at single speed 
to ensure best results. For faster writing, 
you have the option of building a real 
image on the hard disk and cutting it 
to the disc at double speed. 


Like the drive itself, Sony’s format¬ 
ting software has some unique features. 
In addition to straight ISO 9660 CD- 
ROMs, it can apply the secret sauce 
needed to make titles for Sony’s Data 
Diseman and MMCD Player. Tlie Data 
Diseman plays 8-centimeter discs that 
are in XA format but have nonstandard 
volume information. Another secret 
recipe makes the MMCD Player’s reg¬ 
ular-size XA discs. Sony’s formatting 
software, which presents a DOS-based 
GUI, supports both these formats. 

For Unix users, YMI’s CD-Studio, 
with its Rock Ridge support, is a sol¬ 
id—albeit pricey—solution. Mac users 
who can afford JVC’s Personal Rom- 
Maker will appreciate its outstanding 
ease of use and HFS support. For DOS 
users, both the Sony and Philips drives 
have their advantages. The Sony CDW- 
900E’s large buffer and single-speed 
mode could improve reliability in some 
configurations, and its support for 
Sony’s Data Diseman and MMCD 
Player is unique. The Philips drive, 
widely supported by resellers, is a .sol¬ 
id performer and—at least for now— 
the most inexpensive CD-R solution. 


Jon Udell is a BYTE senior technical 
editor at large. Howard Eglowstein is 
a BYTE Lah testing editor. You can 
contact them on BIX as **judeir and 
'Jie glow stein J* respectively. 


COMPANY INFO 


Dataware Technologies, Inc. 

(617)621-0820 

fax: (617)621-0307 

Circle 1075 on Inquiry Card. 

JVC Information Products Co. 
(714) 965-2610 
fax: (714) 968-9071 

Circle 1076 on Inquiry Card. 

Sony Corp. of America 
(800) 352-7669 
(201)930-6432 

Circle 1077 on Inquiry Card. 

Young Minds, Inc. 

(909) 335-1350 
fax: (909) 798-0488 

Circle 1078 on Inquiry Card. 
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Buying a CD-ROM Drive 

TOM HALFHILL 


T he proliferation of CD standards, 
including CD-ROM XA and mul¬ 
tisession Photo CD, makes it 
harder than ever to decide which 
drive to buy. Further complicating the 
decision is the availability of dual-speed 
drives that, for a $200 premium, double 
throughput. One alternative is simply to 
wait a few months: Drive makers are 
constantly updating their products, and 
they say that adding XA or Photo CD 
support won’t be a big deal. But the 
definitions of tliese features can be slip¬ 
pery. 

Consider NEC’s “XA-ready” drives, 
which can read mode 2 format. To be 
fully XA compatible, they will need 
additional circuitry to decode inter¬ 
leaved channels of audio and perform 
ADPCM (Adaptive Differential Pulse 
Code Modulation) decompression. To 
add these capabilities, you’re likely to 
need a new interface card. The same is 
true of XA-ready drives made by Sony 
and others. Currently, the only Sony 
devices with built-in ADPCM chips are 
the Data Diseman and the MMCD 
Player. Sony says, however, that it will 
add the relatively inexpensive ADPCM 
chips to its CD-ROM drives if XA 
compatibility becomes more important. 

So far, the most compelling reason 
to have XA is Kodak’s Photo CD. To 
read a Photo CD, a CD-ROM drive 
must be XA ready, although it does 
not have to be fully XA compatible. 
However, full XA compatibility with 


ADPCM will be required for future 
Photo CD applications that will use in¬ 
terleaved audio. Lacking ADPCM, an 
XA-ready CD-ROM drive could play 
sound bites attached to individual im¬ 
ages, but it couldn’t play a continuous 
audio track while reading one image 
after another. For an impressive busi¬ 
ness presentation or narrated slide 
show, you’d need full XA. 

Another desirable feature in a CD- 
ROM drive is the ability to read multi- 
.session Photo CDs. Several drives can 
read the first batch of images written 
to a Photo CD disc. But when you add 
another batch of pictures, it becomes a 
multisession CD, and only a handful 
of drives ciui track the modified direc¬ 
tory structure and locate the additional 
images. 

*T don’t think multisession is a big 
deal,” says Pat Fobes, a CD-ROM hard¬ 
ware manager at NEC Technologies 
(Wood Dale, IL). “but Kodak is putting 
a lot of marketing behind the idea of 
multisession, and the public perception 
will be that multisession is important.” 
As a result, virtually all major manu¬ 
facturers will be adding multisession 
capability to their new drives. Usually 
it requires a patch to the drive’s firm¬ 
ware, plus some modifications to the 
servo tracking system so the device 
knows what to do when the la.ser pick¬ 
up stumbles on an unrecorded region 
of the disc. Such modifications add 
little or nothing to the retail price of 


a CD-ROM drive. 

If you opt for a dual-speed drive, 
though, you will pay a premium. NEC 
introduced this feature in 1992, and it’s 
catching on fast. To see why, compare 
the specifications: A typical single¬ 
speed drive might have an average seek 
time of 450 milliseconds and a data 
transfer rate of 150 Kbps. A dual-speed 
drive’s numbers might be 280 ms and 
300 Kbps. Such performance is still 
anemic by hard drive standards, but it 
makes a big difference when you’re 
reading high-resolution Photo CD im¬ 
ages, which can run to 6 MB in size. 
The next frontier is likely to be 600- 
Kbps “quadspeed” drives like Pioneer’s 
new DRM-604X. 

Here’s the bottom line. If you need a 
CD-ROM drive to access static infor¬ 
mation—encyclopedias, technical man¬ 
uals, reference books, and so on—you 
can get by with an inexpensive single¬ 
speed drive without XA or multises¬ 
sion support. For multimedia CD-ROM 
applications involving sound and ani¬ 
mation, consider a dual-speed drive for 
best throughput. If you anticipate us¬ 
ing Photo CD at all, you’ll need at lea.st 
an XA-ready single-session drive. For 
serious Photo CD work, settle for noth¬ 
ing less than a dual-speed drive with 
full XA and multisession capability. 


Tom Halfhill is BYTE's senior news 
editor in San Francisco. You can reach 
him on BIX as "thalfliill." 


drive to build custom CD-ROMs for its Unix clientele. For each 
disc, SAS selects an appropriate subset of programs from its 
large family of products and uniquely serializes the programs to 
copy-protect them. 

The U.S. Geological Survey (Reston, VA) has used CD-R 
since 1989. To equip its field offices, a $60,(XX) Meridian solution 
that uses a Yamaha drive “was Just too rich for the taxpayers’ 
pocketbook,” says Dave Traudt, manager of the USGS CD-ROM 
support center. Traudt placed low-cost CD-R drives in seven 
field offices and is buying four more. “Our agency has a very 
tight budget; that should tell you a lot about how we see record¬ 
able technology,” he notes. 

CD-R has been available to businesses flush with cash for 
several years. Now, affordable CD-R from Philips (the $7995 
CDD 521), Sony (the CD-900W, not sold at retail), JVC (the 


$12,799 Personal RomMaker and $9995 Personal Archiver), 
and Pinnacle Micro (the $4995 RCD 202) have put the technol¬ 
ogy within reach of a vast new segment of users (see the text 
box “Affordable CD-R Drives” on page 118). 

One Drive Reads All 

Without CD-R, CD-ROM mastering and replication require that 
the data, usually on 9-track tape or DAT (digital audiotape), be sent 
to an outside duplicator that uses the same multimillion-dollar 
equipment that stamps out audio CDs. The new recordable drives 
produce an equivalent product—CD-ROM discs containing files 
in the standard ISO 9660 format that ordinary CD-ROM players 
can read (see the text box “Buying a CD-ROM Drive” above). But 
CD-R (or CD Write-Once) discs aren’t replicated from a master. 
Each is a custom edition that is made by copying data from a 
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The Quality Memory Solution 



When your repuhirion's 
at stake... 


Phar Lap Software: Chosen 10 to 1 over 
all other DOS extenders. Here's why: 


We know how much work you put 
into building your product Why use 
inferior tools that often create more 
problems than they solve? With a 
Phar Lap DOS-Extender, you know 
you’re getting industry-leading, 
market-tested tools that have worked 
reliably for thousands of developers. 
Other DOS extenders simply can’t 
measure up. Let Phar Lap show you 
what a DOS extender should be. 

Build multi-megabyte DOS programs 
with Phar Lap's DOS-Extenaer» 


1 

Pfiar Lop DOS-Extender 

Vendor A 

Vamierl 

Maturity 

Over 5 years ond 

1000 applications 

Less than 
ayeor 

Brond 

new 

M- 

ffiOii^OTp 

Safe 

Dongefous 

Dongerous 

Compotlbilify 

INT 15, XMS, 

VCPI, DPMI 

XMS, DPMI 

XMS, VCPI 

Ubrory Support 

Extensive list of 

32-bit libraries 

Extensive and detailed 

Limited 

libra^ support 

Limited 

Limited 

libra^ support 

Less than 50 poges 



Shatter the 640K barrier and build 
multi-megabyte DOS appiications. 



No mere suffering vrith overiays 
or EMS. 



Other DOS extenders can iet 
common programming errors cause 
system crashes. 


2861 DOS-Extender™ - it's never been so easy! With our 286IDOS-Extender and your 
Microsoft C/C-H-, Borland C-h- or Microsoft Fortran Compiler, you've got all the tools youll need to quickly and 
easily build multi-megabyte protected-mode applications - often by simply relinking without making source 
code changes. Now you can build protected mode applications that access up to 16 megabytes of memory on 
any DOS-based 80286,386,386SX, or i486 PC~without changing development tools! 2861 DOS-Extender is also 
compatible with both Borland’s Turbo Debugger and Microsoft's linker and CodeView debugger. 

3861 DOS-Extender^'^ — the ultimate in 32-bit power. 386IDOS-Extender turns DOS into a 
true 32-bit operating system with a flat, 32-bit address space. Your program can access all the memory 
available in the machine — up to 4 gigabytes! 386IDOS-Extender runs on any DOS-based 80386,386SX, or 
i486 PC, and has been used in over 800 applications, including AutoCAD 386 and IBM's Interleaf Publisher. It 
is backed by a full complement of 32-bit languages, including C, C-f+, Fortran, Pascal, Ada and Assembler. 

With true 32-bit performance, you can finally build workstation-class applications for the PC. 



Trademark holders: 286tIX)S-Extender™, 386IIX)S-Extender” - Phar Lap Software, Inc.; Interleaf Publisher™ - Interleaf. 

Inc.; Windows™-Microsoft Corp.;DESQ\^™-Quarterdeck Office %siems. Rostered trademark holders: Phar Lap* ^ 

- Phar Lap Software, Inc.; AutoCAD* - Autodesk, Inc.; Borland*, Turbo Debugger* • Borland International, Inc.; IBM* - - 

IBM Corporation; CodeView*, Microsoft*, MSDOS* - Microsoft Corp, 


EVTE 


LANGUAGE 


Phar Lap Software, Inc 
60 Aberdeen Avenue 
Cambridge, MA 02138 
617-661-1510 
FAX 617-876-2972 


Circia 120 on Inquiry Card. 
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hard disk to a specially made blank disc. 

The CD-R drive’s high-powered laser 
bums pits into a pregrooved 120-millimeter 
disc that is a sandwich of polycarbonate sub¬ 
strate, organic dye, and a gold reflective lay¬ 
er (see figures 1 and 2), The half-hour or 
hour required for this transfer and the $25 to 
$40 cost of the blank dictate that CD-R will 
complement rather than replace mastering 
and replication. 

Popular Publishing 

All organizations collect and disseminate 
information. Several innovative ones now 
publish their parts catalogs, training manu¬ 
als, technical documentation, and ocher 
forms of mission-critical data on CD-ROM. 

A CD-ROM disc is not only infinitely small¬ 
er, lighter, and cheaper to transmit thaji the 
equivalent tower of 200 Webster’s dictio¬ 
naries, but is also far more useful, because it 
is electronically searchable. 

By lowering the barrier to entry, CD-R 
will dramatically expand the number of CD- 
ROM publishers and applications. Compa¬ 
nies that produce discs using CD-R have to 
worry about the same duplication economics 
as before, to a point. Depending on the cost of the CD-R media, 
tlie break-even point for making copies using CD-R is between 20 
and 100 discs. Above that, conventional replication will be cheap¬ 


er (see figure 3 on page 131), In some cases, 
factors that aren’t purely economic (e.g., 
convenience or security) could posh the ball 
into CD-R*s court. 

While reviewing the CDD 521 Philips 
drive (see ''Desktop CD-ROM Publishing,” 
January BYTE), 1 built a prototype of a disc 
containing BYTE’s text from the last six 
years—a possibility suggested by the BYTE 
cover story on CD-ROM in the May 19S6 is¬ 
sue (see photo 1). (The project had long 
been contemplated as a tool for editorial re¬ 
search.) Tlie recordable drive made the pro¬ 
ject feasible, and being able to demonstrate 
a real CD-ROM disc galvanized support as 
nothing else could have. 

I doubt that our situation is unique, CD- 
R’s advent will spur countless fence-sitters 
to action. Says Larry Schiller, president and 
CEO of the Bureau of Electronic Publishing, 
a CD-ROM distributor (Parsippany, NJ), 
“Just about every business with sales of $10 
million or more will buy a recording drive.” 

Internal disc production has security ben¬ 
efits, too. Military, govemmenu or corporate 
users who must publish highly sensitive in- 
formation on CD-ROM may not want to re¬ 
lease that data, even temporarily, to an outside mastering facili¬ 
ty. Willi a secure in-house CD-R .system, the secrets can be safely 
reproduced, cominued 


Photo 1: BYTE touted the promise of 
CD-ROM to revolutionize publishing 
on the cover of our May 1986 issue. 
Today, CD-R appears poised to 
deliver on that promise. 


STANDARD VS. CD-R DRIVE LASER MECHANISM 


a) Standard CD-ROM drive laser mechanism 



b) CD-R drive laser mechanism 


Disc ; 




Objective lens 


Quarter-wave 


Collimator lens I 


Cylindrical 

lens 


Photodiode 



J 



7 

i , 



Condenser lens 



Polarizing 
beam splitter 


Grating 

□ Forward sense 
diode 


Figure 1: (a) In a standard CD-ROM drive, the laser's orientation is perpendkulan The beam takes a 90-degree benden route 
to the disc and then reflects hack to the photodiode, (b) In a CD-R drive, the path from laser to disc runs straight. The condenser 
lens couples the light to improve the laser's output, and the forward sense diode measures its intensity. The quarter-wave plate 
rotates the beam's polarizing direction twice, so the reflected light takes a 90-degree tendon its way to the photodiode. 

(Figures courtesy of Philips Consu?ner Electronics Co.) 
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Don’t Shoot It, 


Troubleshoot It 




UNDlUilK... fta widest sslectloii of PC dfagno 
software, firmware, and hardware in the world! 





PC WON’T BOOT? KICKSTART IT! 

j Don't replace your motherboard, use KickStart 2" 

When serious hardware problems occur, nothing gets 
you up and running as fast KickStart 2 measures 
power within 2.5% on all four voftages, shows 
Power-On Self-Test{POSl) faiture codes, and 
features on-board ROM-based diagnostics dWmm^ 
you to determine and remedy the problem quickly, 
easily, and inexpensively! 

Built-in serial and parallel I/O alfows tor testing 
remote via modem, or simply logging results to a 
remote terminal, printer, or laptop. You can configure 
your own test routines and store them in KickStart 2's 
battery backed-up CMOS RAM for quick future use. 
On-board switches, LEDs, and digital displays allow 
complete control over testing In systems lacking 
video or disk. 

KickStart 2 is the ultimate SECURITY CARD, too. 

With two levels of password protection and pre-O/S 
activation, you can confidently prevent unauthorized 
use of your PC. 

Includes serial and parallel loopback plugs and the 
Landmark JumpStart "AT ROM BIOS for testing 
ATs that don't issue POST codes KickStart 2 works 
ndependent of your operating system. You can use it 
on DOS Of UNIX systems. CALL for current 
pricing. 




'‘The number of tests KickStart 2 can perform Is mind- 

boggling.. . IF THE KICKSTART2 CAH7 FIRD 
THE PROBLEM, fTPRaBABLY EXISTS IN YOUR 
HEAD, not in the hardware. “ 

ftieh Santetesa. Computer Shopper 

"KfckStarl 2 system diagnostics hoard helps users 
check out \/idu3fly every aspect oi a PC 's hardware 
system. THE BOARD iS A WORTHY INVEST- 
MEtiT for computer maintenance. “ 

David CiaibornB, PC Week 


PROFESSIONAL LEVEL 
PC TROUBLESHOOTING 

Landmark Service Diagnastics' ls Ideal for 
professionals requiring the most exhaustive 
diagnostic test capabilities. 


Service Diagnostics is not 
just a single product, but a 
complete LINE of products, 
ILs comprised of software, 
hardware, and firmware so 
you can choose the best 
loor' for the job. 

When your PC won't boot, 
youll need ROM POST 
firmware, a ptug-in chip that 
virtually ''jumpstarts'’ the 
system to determine what's 
wrong. And, when your 
printer isn't working, you 
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THE 5 MINUTE SOLUTION TO 
FLOPPY DRIVE FAILURE 

Vith Alignit ' ou can clean, diagnose, and align 
our floppy drives in minutes without a scope, 
’atented technology requires only a screwdriver to 
lertorm ANSI-accurate alignments (.3 mils). 

ifignlt Is ideal for corporate users with multiple PCs. 
he GOLD STANDARD feature allows you to align all 
our PCs to the same in-house standard, guarantee- 
ig that all your floppies are perfectly interchangeable 
etween PCs! Available in 3.5" or 5,25“ for both high 
nd low densities. CALL far current pricing. 


won t know whether it s the LPT port, cable, or prmter 
without hardware, like our loopback plugs (which 
together with our software completely test the COM 
ports). 

To provide you a complete troubleshooting resource. 
Service Diagnostics Is offered in single modules or in 
YitsT Components include; CPU-specific software 
{PC, XT. AT, 386/486, PS/2), ROM POSTS (PC, XT, 
AT) and floppy alignment disks (3.5" and 5.25"). 

All the Service Diagnostics software modules are 
available in self-booting versions for use with non- 
DOS operating systems like UNIX. 

Service Diagnostics Is powerful and flexible. 
Hundreds of tests can be performed on your mother¬ 
board, memory, video, COM ports, floppy and hard 
drives, printer, and more. CALL for a customized 
quatu an the kit that's right for ynu! 


PC DIAGNOSTICS MADE EASY 

You don’t need to be technical to use PC Probe'" 
With clear, intuitive, pull-down menus and 206 pages 
of on-line help, troubleshooting your PC is truly 
MADE EASY] 

And, you don't have to be handy with a screwdriver to 
make PC Probe pay for itself. Just by providing a 
diagnostic report to your service and repair shop, 
you'll save money and receive quicker service. 

PC Probe runs over 150 tests including; motherboard 
and CPU, memory, video card and display, keyboard, 
COM ports, floppy drive and confrofler, hard drive 
and controller, and more. Includes VIrusGure. 
Landmark Speud Test. AT Setup ^ loopback 
plugs. CALL for current pricing! 



SLASH HARD DISK 
SET-UP TIME 

If you install, upgrade, or maintain hard drives, then 
you need DiskBase"". It’ll save you boat-loads of 
time and money by putting the exact hard disk 
information you need at your fingertips... whenever 
you need it. 

DIskBase reveals 12 technical specs on over 2500 
hard disk drive models and 8 technical specs on over 
220 controllers. Once you've located the correct hard 
disk model, you can instantly bring up a listing of all 
compatible controllers. CALL for current pricing! 


• Toll Free Tech Support 
• 90 Day Money Back Guarantee 
• Federal Express Shipping 

CALL (800) 683-6696 

FAX (813) 443-6603 • Int'i (813) 443-1331 

nLANDMARK 

RESEARCH INTERNATIONAL CDRPORATIDN 
703 Grand Central Street • Clearwaler. FL 3^16 
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The New Breed of CD Players 

ED PERRATORE 


T hree unusual CD players debuted 
in 1992: Sony’s MMCD Player, 
Tiuidy’s VIS (Video Infomiaiion 
System), and Philips* CDl 360 
Portable. Each uses a different proces¬ 
sor, operating system, and CD format 
(see the table). The common threads 
are CD-ROM and NTSC output. Tliese 
tliree specialized CD appliances are all 
equipped to play on your TV, 

The VIS, restricted to that mode, 
most clearly targets the home market. 
VIS applications use a Windows 
derivative called Modular Windows, 
which presents a simplified interface 
on a TV screen and lakes user input 
from an infrared remote control. De¬ 
velopers will use familiar Windows 
tools to create VIS applications and 
can readily port MPC titles to the new 
platfonn. Owl International (Bellevue, 


WA) and AimTech (Nashua, NfH) have 
announced authoring tools to support 
the VIS. 

Initially, the VIS CD-ROM drive 
supports neither single-session nor mul¬ 
tisession Photo CD. However, the VIS 
is eminently upgradable, with sockets 
for a video accelerator and a modem. 
“IPs the most open-architecture com¬ 
puter out there,” says Richard Doherty, 
editor in chief of the multimedia 
newsletter Envisioneering (Seaford, 
NY), *‘but Tandy will say, No! No! It’s 
not a computer, it’s an applkince!” 

The Sony and Philips players, which 
can connect to a TV or run stand-alone, 
double as entertainment or education¬ 
al appliances and as business tools, 
Newm'eek'% recently announced 

a quarterly CD-ROM 
version of the magazine, will showcase 


the MMCD Player as a home enter¬ 
tainment device. Northern Telecom’s 
new diagnostic application for PBX 
systems will put the MMCD Player to 
work. The company’s 3700 field tech¬ 
nicians will soon be able to connect the 
Sony unit’s serial port to PBX switch¬ 
es, run diagnostic software, and hot¬ 
key to a 30,0CX)-pagc store of searchable 
documentation. 

Philips* CDI 360 can also play in 
both consumer and business markets. 
The company is markeling CD-I as a 
better platform than CD-ROM XA for 
integration of audio, video, text, and 
graphics. An alliance between Data¬ 
ware Technologies and Philips sub¬ 
sidiary OptJmage brings the data^ 
crunching capability of traditional 
CD-ROM retrieval software to the 
sight-and-sound world of CD-I. 

Although the MMCD Player’s use 
of the CD-ROM XA format theoreti¬ 
cally enables it to share titles with or¬ 
dinary PCs that have XA drives, there 
are obstacles. Most XA drives sold to¬ 
day don’t come wiili the hardware sup¬ 
port (ADPCM 1 Adaptive Differential 
Pulse Code ModulationJ decompres¬ 
sion and deinterleaving) that Sony's 
embedded XA chip set provides. Also, 
the Sony unit's small display and lack 
of a hard drive make it incompatible 
with current XA-based PC appheations. 

For Philips, the cost of CD-I hard¬ 
ware and development tools is an im¬ 
pediment, as is the royalty the compa¬ 
ny charges for use of the CD-I name. 
“When you say *CD-I,’ you are men¬ 
tally writing a check to Eindhoven [the 
Netherhmds base of Philips Electronics 
NVJ,” says Doherty, “and that rubs a 
lot of people the wrong way.” 


Ed Perratore is a BYTE news editor 
based in New YorE You can reach him 
on BIX as ""eperratore " 


CD-ROM DRIVES FOR YOUR TV 


The with no display of its allows output options to near-VGA 

640- by 400-pixel and lower resolutions in addition to NTSC. Fart of the 
CD! 360's price is for a b-inch aaive-matrix color display immatvhed by 
the MMCD. (NiA - not applicable 4 



CDI 360 

MMCD 

VIS 

Processor 

68000 

8086 

286 

Operating system 

OS/9 

DOS 

Modular Windows 

Disc format 

CD-I 

CD-ROM XA 

CD-ROM 

RAM 

8 KB nonvolume 

640 KB 

1 MB 

Attached display 

Yes 

Yes 

No 

Serial port 

Yes 

Yes 

No 

Display resolution (pixels) 

756 X 556 

300 X 200 

N/A 

Compressed audio in hardware 

Yes 

Yes 

No 

Full-motion video in hardware 

Available first 
quarter 1993 

No 

No 

NTSC output 

Yes 

Yes 

Yes 

PAL output 

Yes 

No 

No 

Portable 

Yes 

Yes 

No 

Price 

$2000 

$1000 

$700 


One-of-a-kind discs could also be useful business develop¬ 
ment and sales tools, says Rich Bowers, executive director of 
the OPA (Optical Publishing Association) (Columbus, OH). Each 
year, 100,000 companies bid to sell their wares to the U.S. gov¬ 
ernment, ^ind a response to a federal request for proposals can run 


to hundreds of pages. Similarly, pharmaceutical companies require 
heaps of documentation to obtain FDA approval for new dnigs. 
Submitting the required 20 copies of your proposal on CD-ROM, 
says Bowers, is easier for you to send and for the recipient to 
evaluate. CD-ROM also gives you the option of making a more 
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The Worlds First Universal File Editor 


Edit Any Text/Data/Binary File Up To 2 Gigabytes 


□ Unique multi-mode, multi-file editor 
handles any text, data or binary file. 

□ Edit DOS, Unix and Mac text files, 
fixed and variable length data records. 

□ Edit in ASCII, Hexadecimal or 
EBCDIC, or combination of modes. 

□ Edit database, mainframe. Postscript, 
.EXE and other non-standard files. 

□ Hyper-browse CD-ROM files. 

□ Full featured program editor. 

□ Convenient word processing. 

□ Also VEDIT for only $89. 







ock .<.'otcr: 


eardi j-oHfi g 

■liiiriQy o 


.'rMiifT'ET^taiiorl ts ~r»ir ffT&jT 


screen slious VI^T sitftiitmiefKisiiy jailing (UfXerent Files in flirrercn 
Klles. The Mord proccssiTig Ttle in this uiihIou is being editing tfith »orfI I 
amp and jiisiiricntinn cmablcd. The hiimry file abooc ts being edited in Lb 
ytc retard ptidc in tpo uindous - one: displays llie Tile in hexmice inn I. iJs? [ 
ftlier in ASCII. Any file can be edited and displayed in any desired node. 


fuU larders uitil scroll bars are being used in this screen. VOu can 
}KEleci tm borders, nininnl borders or fill I borders without ser a I i bars, 
Choose EjtLer:Sclect £^:Escfl].ie Ctrl^K^n^ PllHclp 


also I 


Until now, data files, such as database files, downloaded mainframe 
files, Postscript and plotter output, .EXE executables and other 
non-standard files were a real headache If you ever had to view, patch, 
search, search/replace or extensively edit them. 

Traditional text editors can't handle these files because they are 
non-standard or too big. Traditional disk utilities allow only the most 
primitive viewing and patching. Just a single corrupted data file could 
take days to fix, and you sweated and cursed the whole time. 

A new way to handle data files 

VEDIT lets you edit data files as effortlessly as text files. Its secret is 
incredible speed, huge file capacity and special editing modes. 

File modes support DOS, Unix and Mac style text files plus data files 
with fixed length or variable length records. Display modes include 
five ASCII modes, Hexadecimal and EBCDIC, or split the screen for 
any combination. Search using pattern matching or regular express 
sions, cut and paste data files, and much more. Long lines can be 
horizontally saolled or wrapped onto multiple screen lines. 

Handle nasty "text" files too 

Text files may sound easy to edit, but other editors choke when they 
hit embedded control (null) characters, very long lines or the 400 
Megabyte file you are trying to put onto a CD-ROM. VEDIT handles 
all text files effortlessly and automatically detects the correct file type. 
With VEDIT you can conveniently edit any file you will ever encounter. 

Speed, speed, speed 

Only VEDIT has the speed to edit multi-megabyte files. Traditional 
Text editors such as Brief(tm) and Sage(tm) are much too slow to edit 
files much larger than memory; and Multi-Edit(tm) is 7 times slower 
than VEDIT. And none of them can efficiently edit data files. 



VEDtT 

Brief 

Multi-Edit 

Sage 

Edit data/binary files 

Yes 

No 

Some 

Some 

Support fixed-length records Yes 

No 

No 

No 

Maximum line length 

Unlimited 

512 

2048 

65K 

Maximum file size 

2000 Meg 

32 Meg 

32 Meg 

100 Meg 

Hex/EBCDIC editing 

Yes/Yes 

No/No 

No/No 

No/No 

Multiple display modes 

Yes 

No 

No 

No 

1 Fast browse of CD-ROM 

Yes 

No 

No 

No 

Global search/replace 
in 10 Meg file 

2:49 min 

>Z4hours 

20.0 min 

2:10 hour 


Ultimate programmer’s editor 

Long a favorite among programmers, VEDIT has every advanced 
feature you might expect. Simultaneously edit numerous files, split 
the SCTeen into windows, search/replace with regular expressions. 
Automatic indent, block indent, parentheses matching and block 
operations by character, line, file or column speed program develop¬ 
ment Word wrap, paragraph formatting, justification, centering and 
many printing options are ideal for text processing. 

Its unique compiler support integrates tools from different vendors 
and fully supports "make", VEDIT PLUS has the most powerful macro 
programming language of any editor. It's ideal for translating files 
from one format to another. 

Easy to learn, easy to use 

An intuitive user Interface with drop down menus, hot keys, mouse 
support, optional scroll bars, context sensitive help, point and shoot 
file selection and unlimited keystroke macros make VEDIT PLUS easy 
to use, easy to learn. Safety features include 1000 level undo, 
auto-save and optional backup files. 

The entire keyboard layout and everything in VEDIT is configurable 
with easy to use menus. With over 100 configuration parameters you 
can fine-tune VEDIT to your exact needs and preferences. 

Installation is triviaL Only the S5K VEDIT.EXE is required (no 
overlays) and a full installation Is only 500K. 


DOS UNIX QNX 


FREE Fully Functional Demo! 
Call 1-800-45-VEDIT 


Confidently order your VEDIT PLUS today; it comes with a 30 day 
money-back guarantee, VEDIT has been the choice of 100,000 
programmers, writers and engineers since 1980. 

VEDIT PLUS - DOS single user license: $185; DOS network 5 user 
license: $385; UNiX/XENIX, QNX, RexOS/IBM 4680: $285. 

A new, fully functional demo of VEDIT PLUS and a shareware VEDIT 
Jr. are available on our BBS at (313) 996-1304. 


TolI Free: 1 -8Q0~45-VEDIT (1-800-458-3348) mm^ A M mmM 44 

Telephone: (313) 996^1300, Fax: (313) 996-1308 If f C? WW ECf 

Mail: P.O. 8ox 1586, Ann Arbor, Ml 48103 

VEDIT Is a registered trademark ol Greenvlew Dala^ Inc. All ottier product names are 
trademarks or registered trademarks of their respective hdlders. 


VEDIT PLUS - Universal File Editor 
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Multimedia Presentation Editor 
Music, Voice, Image ^ Animation 

I 


■ The unique sound card with stereo, 
surround & echo effects. ^ 

■ Compatible with IVIPU"401 (UART WTODE) 
, Sound Blaster & Adlib. 

i Supporting Microsoft Windows 3.1 |p[t: 
GS/ MT* 32 instruments. 

■ Upgrade your regular PC to multimedia 
PC with a total solution. 




Music Station 

using bypass method for CD- 
ROM'S output can be used as 


Line Out : connect with ampli* 
tied speakers, present noise¬ 
less & lowest distortion effects 



Stereo Surround Effects 
bulit-in YAMAHA 
surround 1C chip and circuit 



Support all of MPU-401 { 

UART MODE) & VAP! MIDI 
software 



Monitoring Function 
the unique sound card with 
mixed & multiple effects while 
recording 


f 



Bundle software 

/. Voxpak 

2. Music Station 

3. Multimedia 
Presentation Editor 


4. CD Music Player 

5. Multimedia Topshow 

6. Digital Collection 

7. G.S. Developer 


CD BOM title 

/. Microsoft Windows 3.1 

2. Microsoft Bookshelf 

3. CD-Music 

4. Sherlock Holmes 
3. Battle Chess 



HALL:008/EG 
STAND NO: B 47/1 



Headquarter: 

TOPTEK MICRO COMPUTER INC. 
5F,NO 11,LANE 163,SHINC-YI ROAD, 
PANCHIAO CITY,TAIWAN, R.O.C. 

TEL:886-2-9647096 FAX:B86-2-9619586 


KPC 


Multimedia PC 


U.S.A. OFFICE: 

TOPTEK TECHNOLOGY, INC. 

14140 LIVE OAK AVE, UNIT C 
BALDWIN PARK,CA 91706, 

TEL;816-9609211 FAX; 8 IB-9600703 

* ALL TRADE FtAMES & MARKS ARE REGISTERED 
TRADEMARK OF RESPECTIVE COMPANIES . 

Cifcla 439 on Inquiry Cord (RESELLERS: 440). 
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Hardlock E-Y-E®- tying the hands 
of software pirates 


The effective way to protect your software 

FASTEIedronic has made life a lot harder for soft¬ 
ware pirates. Hardlock E-Y-E was designed using 
cryptographic principles. It took the experience 
and know-how of Germany's number one in soft¬ 
ware protection and the leading edge technology 
of a US semiconductor company to create the 
ultimate software protection tool. 


Readily acceptable to your customers 

Hardlock E-Y-E allows unlimited backup copies 
of the master floppy. The customer gets the device 
together with the software and plugs it into the 
parallel port between the printer and the PC. Daisy- 
chainability, outstanding reliability and the compact 
high tech design guarantee that your customers 
will accept Hardlock E-Y-E. 


The technology programmers have at their 
fingertips 

Hardlock E-Y-E is based on a custom chip and 
combines all the features that a programmer 
would expect from such a device: secure, algo¬ 
rithmic query routines and an optional non-vola¬ 
tile memory for custom configurations. With the 
Crypto-Programmer card from FAST you can pro¬ 
gram the algorithmic parameters and the memory 
within seconds.This unique card guarantees that 
no one else can bum Hardlock E-Y-Es with your 
codes. Linking Hardlock E-Y-E to your software is 
easy: you can either protect your,COM and .EXE 
files with the automatic encryption software 
HL-Crypt or integrate FAST's high level language 
routines into your source code. 

Order your evaluation package today! 

Contact B. Ajari at FAST Electronic or one of the offices below I 


The benefits your management will appreciate 

Hardlock E-Y-E can be programmed by the soft- 
ware house 
with the 
Crypto-Pro¬ 
grammer card. 

This ensures 
optimum deli¬ 
very schedules 
and stock flexi¬ 
bility. Revenues 
will go up as 
software piracy 
and multiple „ 

^ Hardlock E-Y-E 

usage are programmablej algorithmic response 

prevented. and memory option - all in one 



UK: 

Mag n if eye 

let; ++44^71-2218024 
Fax: ++44-71-7923449 

France: 

FAST EJeclronic S. A.R.L 
Tel: ++33-M8837811 
Fax: -i-+33'1-40839734 

Spain/Portugalt 

Fast Ib^rica S.L 
Tel: -^+34-1-7253626 
Fax: ++S4-1-7267219 


Italy: 

Techne S.R.L. 

Tal: ++39 59-440690 
Fax: ++39-59-440720 

BeMeLux: 

Crypsys Data SecLtfily 
Tel: ++31-1830-24444 
Fax: ++31-IB 30-2 284 8 

Greece: 

FAST Hellas AE 
Tel: ++30-1-6855689 
Fax: ++30-1-6472304 


America/Far East: 

Glenco Engineering Inc. 
Tei: ++1-708-808-0300 
Fax: ++1-708-8060313 

Hungary: 

Szki Recognita Corp. 
TeE: +-F361-201-7973 
Fax: ++361-201-7607 

Croatia: 

G & G Electronic 
Tet! ++38^1-315794 
Fax; ++38-41-333510 



Fast Electronic GmbH 


FAST Electronic GmbH, Keiser-Ludwig-Platz 5^ D-80D0 Munchen 2 , Germany^ Teh 49789/539800-20, Fax: 49/89/539800-40 

Circle 412 ofi Inquiry Cord. 
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CD-R MEDIA COMPOSITION 



Figure 2i The CD-/^ cofuisi offiMr layers: ihe tap 
pratecffve layer, rhe j^ohf (Aa) refleetiari layer, rhe dye 
recording layer, and rhe PC snhsfrare. The CD-P laser hears 
the reflection, recording, and snhstrate layers. As a result, 
the recording layer fuses and is impressed hy the expanding 
substrate layer. (Figure cintrtesy of Philips Consumer 
Electronics Cod 


impressive sales pitch by jazzing up ihe content v^ith sound and 
Video. 

For governments, a compelling use of CD-R will be to satisfy 
requests for intbrmation. Conventional CD-ROM publishing has 
already improved matters tremendously. Topographical and ge¬ 
ological survey data used to cost $ I (X) per 9-track tape. Now 
you can get it on CD-ROM for $32, says George Knapp, a USGS 
ab.stract.s editor and chairman of SIGSOFT, a group that evaluates 
CD-ROM authoring and retrieval tools, "For public access to 
data,'* he says^ ‘'CD-ROM is the greatest thing that's ever hap¬ 
pened." 

The Office of Business Analysis in the U,S. Department of 
Commerce (Washington, DC) publishes the National Trade Data 
Bank on a CD-ROM that amalganiates import/expori data, 
marketing studies, and foreign-aid program information from 15 
federal] agencies. The disc helps U.S. exporters understand in¬ 
ternational markets. A second title that delivers LI.S. economic, 
social, and environmental data will soon be available. 

CD-ROM discs produced under federal auspices are almost 
always replicated, even if they Ve ullimaiely sold only in small 
numbers, because copies must be distributed to the federal de- 
positofy libraries—a group of some 1250 university and public 
libraries that agree to store federal data issued through the U.S. 
Government Printing Office. Nevertheless, there is a need to 
publish individual discs on demand. 

Daniel Cosmnzo, a physical scientist with the U.S. Army To¬ 
pographic Engineering Center (Ft, Belvoir, VA), expects that 
customized slices of topographical data that today ship on 9- 


track tape will eventualiy be delivered on CD-ROM discs. There’s 
also an argument in favor of publishing some kinds of widely 
distributed data on demand, “If you print I0t(X>0 CDs of GJS 
[geographic information system] data, it's like printing 10,000 
maps,” he says; “the currency deteriorates over time.” In cases 
where demand-published CDs are feasible, users will always get 
fresh data. 

The nature of that data will determine how well such a model 
works. Satellite and sonar images, which are just collections of 
files, are easy to dump to a disc. In the case of text or fielded 
data, however, the need to index the material will make it hard¬ 
er to carve out and deliver unique subsets. 

Publisher Profiles 

For CD-ROM publishers, testing discs prior to mass production 
was a complex ritual before CD-R. An emulator like Meridian’s 
CD Publisher could make a hard disk-based ISO 9660 “image” 
written by an authoring tool look like a CD-ROM to the retrieval 
software. Such emulators can artificially slow access to the hard 
disk to help you gauge what the actual CD-ROM performance 
will be. 

But one person sitting at the emulator's console can't Fully 
explore the vastness of a disc and ensure that hundreds of mega^ 
bytes of data have been properly assembled. For that, you need to 
make discs that can be distributed to a team of testers equipped 
with ordinary, inexpensive players. Suppose you need 10 such 
discs. Producing them by conventional means might entail a min¬ 
imum order of 100, cost $1500, and take three to five days. The 
CD-R .solution, by contrast, yields just the 10 discs you need, 
for about $300, in one day. “After you've gone around that track 
a few limes,” says Bill Harlow, a marketing manager at Philips 
Consumer Electronics (Knoxville, TN), “our drive has already 
paid for itself” On a light deadline, the rapid turnaround of CD- 
R—for which mastering houses may double their fees—can be 
a critical factor. 

Tlie number of CD-ROM publishers is growing rapidly. Mar¬ 
ket researcher InfoTech (Woodstock, VT), which has tracked 
the CD-ROM industry since its inception, reports that last yei\r the 
number of commercial and in-house titles grew from 3500 to 
5000, and the installed base of drives more than doubled, to over 
5 million (see figure 4 on page 132). At the same time, the CD- 
ROM retail market experienced dramatic change, according to the 
Bureau of Electronic Publishing. In 1991, fewer than 20 percent 
of the 17,000 computer-related rcbiil outlets in the U.S. carried 
CD-ROM products. Last year, 80 percent did. 

The Library Corp. (Inwcx)d, WV) helps public and university 
libraries merge their own collections data with general sources 
such as indexes of periodicals, thereby creating custom titles 
unique to each library. Conventional replication is the technique 
of choice for bigger customers, such as the St. Louis Public Li¬ 
brary, which has 141 networked readers. But CD-R is The Library 
Corp.'s ace in the hole for clients like Texas Christian Universi¬ 
ty, which needs only a single disc. 

Donnelly Marketing Information Services (Stamford, CT) 
makes CD-ROMs for market researchers, DMlS's director of 
software development, Mike Hemian, says his company is in¬ 
vestigating ways to create “onesie-twosie” discs for clients who 
want to merge their own data with the DM IS data. For Herman, 
the human cost of producing custom discs is by far the biggest 
issue. 

At Hub Data (Cambridge, MA), a publisher of financial data on 
CD-ROM, CEO Bob Huebscher views CD-R as a way to deliv¬ 
er incremental updates to his monthly product. Huebscher sees the 
cost of CD-R blanks as a bigger obstacle. “1 wouldn't think twice 
about a $2 disc,” he says, “and I'd consider $10, but the current 
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File Edit Options Eage lype Element Window Help 




and start examining the-^Lbriiliani, sharp image of onr I?"* Optiquest 4000D • With it's ^ 
Invar Shadow Mask, you can display color intensive images that are razor sharp and 20^o brigliter 
than conventional monitors • Its flat, square screen offers a consistent overall, edge-to-edge image 
with leduced distonion at the comers • Higher refresh rates permit a flicker-free picture, and miao- 
processor controls allow 28 preset modes while adhering to strict Swedish MPR II low radiation stan¬ 
dards • Your eyes will appreciate 36% more viewmg area tlian 16*’ displays aiong with a non-glare 
screen and 1280 x 1024 resolution • And all this at a sensible price • So, if image quality at .28 dot 
pitch and 76 Hz refresh rate meets your standards, stop looking and start dialing (800) 843-6784 • 


Ask about our award winning 2000D 15” flat, square screen, too. 
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Once and Future Standards 


A flurry of emerging standards 
swirls around CD-ROM and CD- 
R. For starters, there’s a new 
'*color book’’ on the horizon. The 
Crayola box of CD standards {see fig¬ 
ure A) has for some yeai s included Red 
Book (CD audio)j Yellow Book (CD- 
ROM), and Green Book (CD-I). (CD- 
ROM XA doesn’t rale its own color; 
ii works within Yellow^ Book’s free¬ 
form mode 2 sectors.) Now there’s Or¬ 
ange Book, which governs MO (mag¬ 
neto-optical) and CD-R drives. Part 1 of 
Orange Book defines a CD-ROM/MO 
hybrid. Part 2 defines single-session 
and multisession CD-R. and il is the 
subject of much currenl confusion. 

Because the specification isn’t nailed 
down, true Orange Book devices don’t 
exist yet. Among CD-R drives, die Phih 
ips CDD 521 follows Orange Book 
most closely, although Philips admits a 
drive bought today might need a firm¬ 
ware upgrade next year. Sony has cho¬ 
sen to wait for a final specification be¬ 
fore building multisession support into 
its CDW-900E. Alan Sund, Sony’s 
(San Jose, CA) marketing manager for 
CD-ROM drives, says, “Wc’rc not go¬ 
ing to have a compromised 
product claiming to follow a 
standard that doesn’t yet 
exist.” 

Meanwhile, vendors of 
CD-ROM players — includ¬ 
ing Pioneer, Toshiba, Phil¬ 
ips, and, yes, Sony—are 
scrambling to make their 
drives work with multises¬ 
sion Photo CD discs. Ko¬ 
dak, too, is betting tliat its 
own Plioto CD player won’t 
become obsolete by some 
last-minute change in the 
specification. 

Why the confusion over 
multisession CD? Early de¬ 
velopers of CD-ROM nev¬ 
er anticipated CD-R. Users 
would read CD-ROMs, not 
write them, and a single ses¬ 
sion that could hold oceans 
of data hardly seemed lim¬ 
iting. (In retrospect, the 
liandwriling was on the 


walk From Ihe beginning there were 
“mixed-mode” discs that combined file¬ 
system data and audio tracks.) 

Those same assumptions led to the 
ISO 9660 file system, which is both a 
great strength of CD-ROM and an in¬ 
creasingly troublesome limitation. ISO 
9660’s strength lies in iis unique sta¬ 
tus as an operating-sysTem-independeni 
file system. An ISO 9660-'forma!ted 
disc works identically on a PC, a Mac, 
or a Sun workstation. Tlie disc may in¬ 
clude operating-system-specific ver¬ 
sions of a reuneval application, but each 
of these will access a common set of 
files. However. ISO 9660 is a least- 
common-denominator file system: It 
sacrifices features of the Mac (e,g., 
icons and resource forks) and Unix 
(e.g., symbolic links and pennissions), 
and it doesn't permit updates. 

There are two ways to make richer 
CD-ROM file systems. One is to make 
a non-ISO 9660 CD that uses a native 
Macintosh or Unix file system. Tliat 
works, but peribnnance can suffer since 
these file systems require special tuning 
for slow media. Also, you lose the 
vaunted interoperability of CD-ROM. 


A second approach is to wrap oper¬ 
ating-system-specific extensions around 
an ISO 9660 core. The Unix version of 
tliis technique is the Rock Ridge pro¬ 
tocol, a compatible superset of ISO 
9660. Unix systems equipped w ith the 
Rock Ridge extensions see a CD-ROM 
in Rock Ridge formal as a Posix file 
system, complete with long filenames, 
permissions, and symbolic links. Oth¬ 
er systems see the same collection of 
files as an ordinary ISO 9660 name- 
space. JVC Information Products’ 
(Huniington Beach, CA) Personal 
RomMaker applies the same concept 
to the Macintosh. Its hybrid HFS/ISO 
9660 mode makes discs tliat look like 
Macintosh volumes to Mac users but 
work for DOS and Unix users as well. 

On the drawing botird is a specifica¬ 
tion for a new CD-ROM file system. 
Known informally as the Frankfurt 
specification (officially, standard 168 of 
the ECMA [European Computer Man¬ 
ufacturers’ Association]), it promises 
equal enrichment for Unix, Mac, OS/2, 
and Windows NT. Working hand-in- 
hand with Orange Book, Frankfurt will 
also support die incremental update ca¬ 
pability that ISO 9660’s de¬ 
signers never thouglil would 
be needed. The Orange 
Book/Frankfurt combina¬ 
tion promises to make to- 
moiTow’s CD-R systems as 
easy to update as today’s 
WORMs, while elevating 
the cross-platform CD- 
ROM standard to meet the 
needs of modem operating 
systems. 

The catch? Everything 
breaks. Drives will need 
firmware upgrades, and no 
currenl CD-ROM software 
infrastructure will carry 
over to Frankfurt discs. 
That’s why Young Minds’ 
(Redlands, CA) presidenl 
Andrew Young says of 
the Rock Ridge extensions 
he invented: “We’re solv¬ 
ing a today problem, Frank¬ 
furt solves a tomorrow 
problem,” 
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Figure A: CD-ROM standard specifications are categorized by 
color. The color is Orange, which covers MO and CD-R. 
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$25 just isn^t in the ballpark.'* The frequency of publication com¬ 
bined with high media cost would shrink Hub Data's profit mar¬ 
gins. 

Not much can be done about the labor cost of CD-R production^ 
although some drives (e,g„ Sony's) can be used in parallel to 
produce multiple copies at a time. Media costs are falling, how¬ 
ever; the only questions are how far and how fast. Eastman Ko¬ 
dak (Rochester, NY) predicts $10 blanks in a few years. Is that 
Likely? Much depends on the success of Kodak's Photo CD, a new 
imaging process that is the granddaddy of all CD-R applications. 
(Kodak writes Photo CD discs using the Philips CDD 521 drive,) 
Photo CD could be the engine that drives CD-R, just as audio CD 
powered CD-ROM. Moving just 1 percent of the film images 
processed each year into Photo CD format would create 5 million 
custom discs. 

CD-ROM has also become a popular vehicle for software dis¬ 
tribution. '‘We don't have final numbers yet ” says InfoTech re¬ 
searcher Deborah Barlow, "but I won't be surprised if the num¬ 
ber of discs used for software delivery exceeds those published for 
sale as commercial titles." Sun Microsystems, Hewlett-Packard, 
and Apple have long used CD-ROM to deliver software, but this 
year has seen many new entrants, including IBM (OS/2), Mi¬ 
crosoft (Windows NT), and Borland International (Borland 
C++). Windows NT alone, still in prerelease, has already shipped 
on CD-ROM to 20,000 software developers. 

The U.S. government is keeping pace with this trend as well. 
Allan Betts, CD-ROM production chief at the National Techni¬ 
cal Information Service (Springfield, VA), says that the U.S, 
government produced 20CX) lilies last year, and he predicts rapid 
future growth. Betts, who advises dozens of federal agencies on 
CD-ROM production, says that one of the pressing plants his 
clients use now gels more thim half its input in the form of CD- 
R discs rather than the traditional magnetic tapes. 

Another segment builds multimedia titles for MFC, CD-ROM 
XA (Extended Architecture), and CD-T (Compact Disc Tnlerac- 
tive) platforms (see the text box "The New Breed of CD Players” 
on page 124), The authoring tools these publishers use differ 
from the ones that create conventional titles, especially when 
the target is an XA or CD-I player that expects a mode 2 format 
incompatible with the mode 1 formal of conventional CD-ROM 
(see the text box “Once and Future Standards” on page 130). 
But these distinctions exist purely at the logical level. To a CD- 
R drive, It’s all just bits. Users of Mammoth Micro Productions' 
(Golden, CO) Studio/XA or Opllmage’s (West Des Moines, lA) 
MediaMogul test their XA and CD-I titles on the same CD-R 
drives that Dataware Technologies (Cambridge, MA) or Silver- 
Flatter (Norwood, MA) customers use to develop standard CD- 
ROMs. 

Manage Your Assets 

As CD-ROM technology grows more practical, companies often 
find that they’re unprepared to meet the challenge of what the 
OPA's Bowers calls “enterprise publishing." According to Bow¬ 
ers, CD-ROM has catalyzed a whole new view of the corporate 
information asset. “When you shift to this view," he says, "you 
suddenly find your whole structure [the way corporate data is 
stored] is upside down.” Text kepi in a random assortment of 
formats, lagged haphazardly or not at all, won't easily flow into 
a structured, possibly hyperlinked CD-ROM application. 

Vendors of authoring and retrieval tools— including Fulcrum, 
Verity, and Personal Library Software—use fuzzy search and 
relevancy techniques, as opposed to standard Boolean searches, 
to minimize the need for structure. Fuzzy searches look for an ap¬ 
proximate match; for example, a search for the word war might 
also turn up references to conflict or battle. Relevancy examines 


the context of the retrieved text to determine the most appropri¬ 
ate hits. 

Such products also support fields, however. Structure married 
to sophisticated full-text search capability is the most powerful 
combination. Electronic Book Technologies’ (Providence, RI) 
DynaText exploits that combination in a striking way: When 
you do a search, it distributes the hits across the table of con¬ 
tents, so you can see at a glance which are the relevant chapters 
or sections. Thus, instead of getting hits on a per-document basis, 
you see how they relate to structure internal to documents. 

How do you put in the structure? A consensus is rapidly emerg¬ 
ing: SGML (Standard Generalized Markup Language). SGML is 
an extensible system for describing the structure and style of 
richly formatted documents (see "SGML Frees Information,” 
June 1992 BYTE). Like many government-mandated standard.s, 
it bores the average person to tears. However, it is clearly the 
right way to manage text for dual use—that is, for simultaneous 
prim and electronic publication. That's why both Novell and Sil¬ 
icon Graphics recently decided to migrate their documentation 
from proprietary formats to SGML. Avalanche Development 
(Boulder, CO) imd Exoterica (Ottawa, Ontario, Canada) offer 
SGML conversion tools. Dataware Technologies' CD Hyper¬ 
text, which natively comprehends SGML, is an authoring tool that 
the company used to build a hyperlinked CD-ROM version of the 
U.S. tax code. 

Another strategy for text is Adobe's Acrobat. Acrobat builds 
on two core technologies: Adobe's Multiple Master fonts, which 
can emulate the metrics of virtually any font, and a “reduced in¬ 
struction set" PostScript that compresses files to a fraction of 
their normal size. The architecture includes a file standard, known 
as PDF (Portable Document Format), and software to convert 


CD-R VS. CONVENTIONAL CD PRODUCTION 



Number of copies 

Figure 3: CD-R production pays as long as the number of 
copies stays relatively low. Conventional CD-ROM 
duplicators charge about $1500for 100 discs; that rate can 
double for one-day turnaround. At $40 per disc, CD-R is cost 
effective for press runs of under 35. This chart does not take 
into account the cost of the CD-R drive or the cost of labor. 
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PostScript and non-PostScript documents into PDF format. In¬ 
expensive software viewers that allow you to read and navigate 
PDF documents will be supplied first for Windows PCs and 
Macs and later for Unix, DOS, and OS/2 systems. 

Using Acrobat, you can assemble documents created in a desk¬ 
top publishing program such as PageMaker and run them through 
a batch Distiller that converts them to PDFs, Or you can use the 
PDF Writer to convert non-PostScript word processing files from 
Word or WordPerfect. Once these documents are written to a 
CD-ROM or other distribution medium, any system that hosts a 
viewer application can read them. In fact, viewers customized to 
read only the documents on a given CD-ROM can even be 
shipped with each disk. Note, though, that the first release of 
Acrobat won’t support full text indexing. 

Tlie correct dual-use strategy for nontextual data is far less 
obvious. You can’t just dump a Clipper or FoxPro application onto 
a CD-ROM disc and expect anything close to reasonable per¬ 
formance against large data sets* While the newer CD players 
can transfer data at a respectable clip, their slow seek times rel¬ 
ative to those of hard disks remain a deadly impediment. Com¬ 
mercial tools like Dataware’s CD Author use a variety of tricks 
to optimize for CD-ROM: loading B-trees fully (since they can’t 
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Figure A'.The global rate of growth in both the installed base 
of CD titles in print (top} and players (bottom} since the 
inception of CD-ROM technology has been significant and 
steady. The numbers shown here, courtesy ofInfoTech, 
represent both commercial and in-house units. Note that 
InfoTech^s more conservative accounting treats data sets that 
may span many discs as single titles. 
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grow in a read-only environment), storing indexes as separate 
files, and exploiting disc geography for best locality of refer¬ 
ence. With these techniques, a .simple search can lake just seconds 
instead of many minutes. 

Complex queries present even trickier problems, however. A 
SQL query that wanders all over the disc will take a year and a 
day, and it has no place to write its temporary indexes. Many 
producers of CD-ROM database products lake a radically asym¬ 
metrical approach: They anticipate common queries, generate 
result sets in advance (often represented as bit maps), and write 
the prepared results to the disc alongside the data. Such prepa¬ 
ration, which can take days of processing, gives users the illusion 
that their queries run almost instantly. Unfortunately, there’s no 
simple or automatic way to convert a live iransactional database 
into an optimized CD-ROM database. 

Publishing for Posterity 

CD-R clearly threatens WORM as an archival medium, although 
in the short run WORM’s chief competitor will be MO (magne¬ 
to-optical) technology (see the text box “Optical Flavors” on 
page 134). CD-R’s compelling advantage is that you can read 
an archived disc in any CD-ROM player* 

Creating that disc is complicated by three factors, however* 
First, you’ve got to translate the source file system (DOS, Mac, 
or Unix) into the neutral ISO %60 file system tliat is the CD-ROM 
standard. Drives often provide formatters that convert on the fly 
as they write to the disc, but they may not handle some subtle 
naming conflicts* Hyphens are legal in DOS, for example, but not 
in ISO 9660. 

Second, you must feed the drive a continuous stream of data* 
A dual-speed recorder, which fills a disc in a half-hour, needs a 
sustained 300 Kbps. That’s only achievable from a fast hard disk 
in a controlled environment. Archiving a network drive must 
thereibre be a two-stage process—one transfer to the CD-R work¬ 
station’s hard disk, and then another to the CD-R drive. Finally, 
you’ll want enough data on hand lo justify the use of an expen¬ 
sive piece of media that can hold upward of 6(K) MB. Most CD- 
R drives don’t yet support append operations (i.e*, multisession 
recording), and none allow incremental file-oriented updates. 

Other issues arc the quality and iongeviiy of CD-R media* 
NTIS's Betts found a distressing number of uncorrectable errors 
in early batches of CD-R discs he tested* Admittedly, Betts uses 
Enterprise Corporation of America’s (West Des Moines, I A) 
CD-CATS (CD computer-aided testing system) to ferret out liny 
defects that might well escape the notice of casual users. Still, “if 
Reed-Solomon [CD-ROM’s error correction code] won’t read,” 
he says, “it is by definition not a CD-ROM*” The CD-ROM spec¬ 
ification requires functional error correction. Betts adds that the 
situation is improving rapidly. 

Longevity is an open question for both CD-ROM and CD-R 
media. Since CD-R discs are burned, not pressed, they are more 
vulnerable lo heal* Manufacturers also warn users to handle CD- 
R discs with greater care than CD-ROMs, implying that they’re 
more fragile, Bui assuming that you take reasonable precautions 
with regard to heat and handling, there’s no reason to think CD- 
R discs won’t endure for 10 years, 25 years, or longer* It’s even 
possible they’ll outlast CD-ROMs, says Digipress (Louisville, 
KY) general manager Denis Oudard, an expert in archival CD- 
ROM* (His company’s Century-Disc, a specialized $495 CD- 
ROM made of tempered glass, aims to last hundreds of years.) 
“Tlie Achilles’ heel of conventional CD-ROM is the aluminum 
reflective layer,” says Oudard; it oxidizes too easily* CD-R discs 
use gold, which is more stable. 

You don’t have to own a CD-R drive to archive your data onto 
a CD-ROM* If it’s something you’d need to do only once, you can 
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ALSO AVAILABLE IN A NEW CD-ROM MODEL 

NOW BACKPACK IS 
SMALLER. AND FASTER. 





bEKkpack 

MicraSalutions 


We’ve just made it easier to 
backup your hard drive with our 
250 MB parallel port tape 
backup unit. One model works 
with all PC compatibles and 
portables. 

Here’s why: 

Bacicpae§€ is easy to install. 
Plug Backpack into the parallel 
printer port. Then plug the 
printer into Backpack! 

Backpstclc requires no cards. 


BacKpacK is 30% smaller 
(1.5" h X 4"w X 7.75" I). 

Bacttpac/c is easy to transport 
and share between computers 
(2.5 lbs). 

BacKpacK can backup at a 
speed of up to 9 MB per minute. 

Backpack is a QIC 80 compat¬ 
ible and can read QIC 40 tapes. 

Backpack is available in 3.5" 
and 5.25" diskette, tape and hard 
disk models. 

So don’t get left in the dust. 
Call for more information today. 

Micro Solutions, 132 W. Lin¬ 
coln Hwy., DeKalb, IL 60115, 
815-756-3411, FAX: 815-756-2928 
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Optical Flavors 

ANDY REINHARDT 


C D-R offers a mix of drawbacks 
and advantages relative to its op“ 
tical competitors WORM and 
MO (magneto-optical). With in¬ 
cremental, file-oriented write capabili¬ 
ty still on the drawing board tor CD- 
R, it loses out to MO and WORM for 
interactive on-line use. It also loses out 
on price, with an average drive costing 
just under $ 10,000. WORM drives av¬ 
erage $38(X), while MO drives average 
roughly $4500. CD-R's great strength 
is standardization unmatched by any 
other form of removable media. Mag¬ 
netic options such as Bernoulli and 
Syquest are proprietary, and the 
WORM market has been plagued by 
noninterchangeability, CD-R users can 
rest secure in the knowledge that 
archived data will be readable on any 
CD-ROM player. 

In the short term, however, it's MO 
rather than CD-R thai is usurping 
WORM's archival role. Researcher 
Freeman Associates' (Santa Barbara, 
CA) vice president Roben Abraham 
projects that sales of 5^-inch WORM 
drives will plunge from 40,000 units 
this year to almost none in 1997, while 


514-iiich MO drives will grow from 
174,000 to 400,000 units over the same 
period. 

Competition for WORM will come 
from two kinds of “multifunction" MO 
drives. Hewlett-Packard, Sony, Hitachi, 
and Maxoptix sell drives that use stan¬ 
dard 5K-inch MO media but allow users 
to designate certain disks for write-once 
use only. 

Critics charge that by merely emu¬ 
lating WORM, these drives don’t of¬ 
fer the same degree of permanence and 
security as true WORM. Abraham says 
some people insist on using only abla¬ 
tive media that record pemianenlly. Re- 
spending to that need, Pioneer and 
Laser Magnetic Storage sell drives that 
accept Ihe same write-once media as 
iheir traditional WORM drives ;ind also 
read and write 5K-inch MO disks. Abra¬ 
ham says these drives are a good op¬ 
tion for users who insist on true 
WORM but sometimes want the flexi- 
biliiy of rewritable media. 

As CD-R drives and media get 
cheaper, recordable CD technology is 
likely to capture a growing share of the 
archival nuirket. Early applications will 


have to be batch-oriented, however. 
“When you write to a CD,” says Cris 
Simpson, an optical memory engineer 
with Pioneer Communications of 
America, “you have to lay down a big 
hunk of data because of the overhead 
associated with each session.” File up¬ 
date capability for CD-R awaits com¬ 
pletion, and then widespread accep¬ 
tance, of the Frankfurt committee's 
ECMA (European Computer Manu¬ 
facturers' Association) 168 specifica¬ 
tion. 

Where CD-R is not expected to hurt 
WORM is in the specialized market 
for high-capacity storage. The only 
WORM drives Sony now sells are the 
12-inch variety, which offer capacities 
of 6.5 GB and are often packaged in 
huge Jukeboxes. “CD-R doesn't affect 
the regular WORM market for us," says 
AI an S u n d, S ony' s marke t ing manager 
for CD-ROM drives, "it's a totally dif¬ 
ferent pioduct and market, a whole dif¬ 
ferent range of capacity.” 


Andy Reinhardt is BYTE's West Coast 
bureau chief. You can reach him on 
BIX as *'areinhardtC 


send a tape to your local CD-ROM copy shop and have it make 
a CD for you. Walnut Creek CD-ROM (Walnut Creek, CA), for 
example, accepts 8-mm iind QIC (quarter-inch cartridge) tapes and 
charges $195 for overnight conversion to CD-ROM. 

Client-Server CD-ROM 

The push for a generic client-server model appropriate for CD- 
ROM has two motivations. The most critical need is to slow the 
proliferation of user interfaces that comes with a growing num¬ 
ber of titles. My local college library has four CD-ROM stations, 
each with a different title. Because four differeni vendors produce 
those titles, there are four differeni user inierfaces to master. 

SFQL (Structured FuH-Text Query Language), CD-RDx (CD- 
ROM Read-Only Data Exchange), and DXS (Data Exchange 
Standard) are among the proposed stajidards that promise Just 
such consolidation. The viewing application will play the role 
of client, issuing requests to a data source that acts like a server. 
The benefit to users will be enormous. Unfortunately, only a few 
CD-ROM tool vendors have yei embraced any of the proposals 
now on the table. Many more, including Dataware and Silver- 
Platter, use a client-server model internally and are waiting fora 
clear winner to emerge. 

A second reason for the client-server model is the need for 


effective remote acces.s to CD-ROM stations, A file-based CD- 
ROM application u.sable on a 10-Mbps LAN grinds to a hah 
when you connect to those files at 2400 bps. A server-based CD- 
ROM, on the other hand, could communicate effectively with a 
remote client even over a slow link. I could dial into the CD- 
ROMs as [ dial into my library's Ultrix-based on-line catalog. 

None of these lanializing future prospects should obscure the 
central message: Today's CD-ROM, warts and all, is often the 
medium of choice not only for commercial publishei^ but also for 
m£uiy forms of corporate communication. Thanks to CD-R, that 
choice just got a whole lot easier. Die history of personal com¬ 
puting has shown over and over that when a powerful technol¬ 
ogy appears on the desktop, users seize it and proceed to change 
the world. Here we go again. ■ 

Editor’s note: BYTE news editors Patrick Wauriyniak and Ed 
Ferratore, West Coast bureau chief Andy Reinhardt, senior 
editors Gene Smarte and Tom Halfhilf and executive editor Rich 
Malloy also contributed to this article. 


Jon Udell is a BYTE senior technical editor at large. You can con¬ 
tact him an BIX as 'f udell" or on the Internet at judell@ 
hytepb.byie.com. 
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ProTracer. where the qualities of a laser printer 
meet the output of a large format plotter. 



PraTrscer 

wiHi 

PostStripf 

emutotion 


C-sjze (17" X 221 


► Epson and 
ProPrinter 
emulations 


$1499 


Laser printers offer so much. 

Like high quality output, speed, 
desktop convenience and, of course, a low 
price. Large format plotters, on the other 
hand, give you the output size you need 
for certain drawings and applications. 
What weVe done is pulled all of these 
features together to create ProTracer™ — a 
personal printer and plotter that produces 
A, B, and C-size output at an impressive 
360 dpi resolution. 

FiATUKIS INCIU&I: 

► High performance Canon® inkjet engine 

► Fast, Intel i960™ processor—drawings that 
take over one half hour on pen plotters take 
as little as five minutes on ProTracer! 

Optional accessories including a new, faster 
HP-GL® language emulation card, 

PostScript® language emulation, memory 
expansion boards, and sheet feeders 

Full vellum capabilities 

Unsurpassed customer service — 60-day 
money back guarantee, one year warranty, 
and unlimited technical support 


► Customizjeci 
ADI sndPADl 
dtivers for 
AutoCAD users 


► ProTfacer 
base unit 

► HT-GL 
mulation 
card plus 
meinorv 


$2249 


► PfoTracer 
base unit 

► PostScript 
language emu¬ 
lation card 

► 8 ME memory 


$2897 


For the bigger picture, call 
Pacific Data Products at (619) 
625-3568, Fax (619) 552-0889. 


PACIFIC DATA 

PRODUCTS 


Uiu tiHM. ilehco Rd. SM i:il4^ CA lu Ejqid^, all (353) 61 475609. 

PiDTiaro: is a Uadoaiil hdSr Diti ft nrinr n All othnr bfandi and pcDdurt juonra ai? 

RadefMlo Qt revered iFsdtmMs or ihHr cna^ubKiurer. Lnuge ot 

AuCol^sfc Inc. FraTocrt uio nstaiPagF™ tlir advDiaccd OpentiEi^ Systeui 

fiain tlBoieu. HncnlsPij^ Ji a jvytstcted: tisdima^ qd I^Hnenlx Technoio^ Uu. 


















































































The only notebook 
with a tilt & swivel 
display. Great for 
sharing data or 
keeping it private. 
Easily adjttsts for 
perfect viewing. 




This fine Italian 
leather carrying 
case is an addh 
tional opHon. 
Loaded with 
pockets and 
features 
everyone witl 
apfmciate. 



Digital brightness and contmst 
buttons make screen adjustment 
so easy. 


ZEDS'Pfeestyle/SL 
More features at a lower cost 
than any other notebook. 


To try and compare the new ZEOS 
Freestyle/SL to any other notebook is next 
to impossible. Because nothing else has 
all its features. And even with all these 
great features, nobody can match the price. 

Features and price. It would seem the new 
ZEOS Freestyle/SL is the best of all worlds. It is. 

DESIGNED BY USERS. JUST LIKE YOUl 

We asked our customers what it is they want in the perfect 
notebook. The first thing they told us is that most notebooks 
look like a cigar box with a lid. They told us they wanted 
not only good looks, but things like great power and great 
battery life. Lightweight too, like five pounds and change. 
And the keyboard should be effortless to use. The entire 
product had to be extremely durable. And that was just 
for starters. 


Period. 


A NOTEBOOK KEYBOARD 
YOU'RE GOING TO LOVE. 

We re-designed and re-sculpted every 
key from scratch. Even the key-switch mech¬ 
anism was invented anew. And vre added the 
mouse key for easy cursor control. It is the 
absolute perfect notebook keyboard. What else? 

Lots else! Like the best display system of any notebook 
available anywhere. We listened here too. The screen is big 
and easy to read. Plus, it’s high contrast and it’s fast, also 

very easy to adjust. People said contrast and brightness 
knobs were hard to use. So we replaced them with soft 
touch buttons that electronically adjust screen settings at 
your command. Then we really got creative. 

THE ONLY NOTEBOOK WITH A TILT & SWIVEL 

DISPLAY. 


SL POWER. SL 
BATTERY LIFE. 

64K CACHE! 

We listened well. 

Then we got down to work, For the chipset and CPU we 
selected the Intel 25MHz SL. We then built in a high-speed 
64K SRAM cache as standard. We know this system might 
well replace a desktop for many users. 

And power to your ZEOS Freestyle/SL system is provided 
by our advanced battery system. The fully enclosed light¬ 
weight battery packs easily snap in and out and can be 
quick-chaiged when the system is not being used or trickle- 
charged when in use. So what happens when the power is on? 

GREAT VIDEO TOO. 

You get great video! Because for video control, we chose 
the amazing new Cirrus Logic VGA controller. It not only 
consumes less power, it also produces the fast crisp im^s 
you’re looking for. And with a business machine like this 
you’ll also appreciate our dual display capabilities. You can 
connect an external VGA color monitor for simultaneous 
display. And that's not all. 


Can you imag¬ 
ine your desktop 
PC without a tilt 
and swivel dis¬ 
play? Neither 

could we. So why not incorporate that feature into a note- i 
book. With the ZEOS Freestyle/SL notebook you can adjust 
the screen left and right as well as tilt it up and down. Now 
you can truly adjust your notebook screen to the perfect 
viewing angle. 

IT FLOATS TOO. 

And then there is the “floating” screen. When you’re 
facing your new ZEOS Freestyle/SL, the screen actually 
appears to “float” in the air in front of you. It's the only 
notebook that can really be used sittii^ on your lap! 

EXTRA, EXTRA, EXTRAS. READ ALL ABOUT 'EM! 

We’ve made more options available than ever before. 
Like our modem with send/receive fax, And memory up 
to 20MB, hard drives to 180MB, even an optional Italian 
leather carrying case! Extra batteries and a charging stand 
are available too, Call 800-554-5226 for all the details. 
















Built-in mrnise key 
provides ea^ 
cursor cmtroL 
Leave those 
bulky mice 
behind! 


This sliding port door wont 
brea k off or come loose. 
Saves yourfir^ers too. 




ZEOS. #1 RATED NOTEBOOKS, SERVICE & SUPPORTI 

PC Magazine recently surveyed notebook users for their Service and Reliability 
issue. Their findings? “Only ZEOS portable PCs achieved significantly higher- 
than-average ratings in all four categories ” The cate^ries were reliability, future 
purchase plans, repair service satisfaction and technical support. And remember, 
ZEOS technical support is 24 hours a day, 365 days a year, toll free. And we back 
your new ZEOS Freestyle with our 30-Day Absolute Satisfaction Money-Back 
Guarantee, One Year Limited Warranty and more. 


ORDER YOUR AMAZING ZEOS FREESTYLE/SL NOW. 

Ordering your new ZEOS notebook is easy. Simply pick up the phone and give 
us a call. A friendly ZEOS Systems Con- CALL NOW TOLL FREE* 
sultant is ready to answer any questions ppjl 

you may have. You’re going to love your 800 ■ 5 S 4 ■ 5 2 2 n 

new ZEOS notebook. Give us a call! 


Purchase orders from Fortune 1000 conapames, govettitnents and institutions are subject ta approval. Leasing 
prtigTains are available- All prices and specifications are subject to change without notice. Please call to confirm pricing, 
specifications and warmnty details. All products and company names am trademarks qr registered trademark^ qf their 
respective holders. @ 1992. ZEtJS International, Ltd., L301 Industrial Blvd., Minneapolis. MN 55413 USA. ZEOS is 
a publicly traded company (NASDAQ symbol: ZEOS). X25a-BYT 9302 


NEW ZEOS FREESTYLE/SL 

ONLY $1895 

■ Intel 25MHZ 386SL, 64K cachel 

■ 2MB RAM standard, expand^ 
able to 20MB. 

- 60MB hard drive, options to 
180MB, 3.5" 1.44MB floppy. 

■ Bocklit 9yi" VGA display 
with Tilt/Swivel bose- 
Simultoneous display with 
external VGA monitor. 

m Snap-in ond -out battery 
packs provide for a real 3-4 
hours of typical operation or 
even longer depending on 
your applications. 

■ Quick-charge in little over on 
hour with the small lightweight 
AC adaptor. 

8,5" X 11,3", 5.6 pounds, built- 
in soft carrying handle, 

■ 61-key keyboard with built-in 
full-size inverted'T' arrow keys, 

^ Serial, porallel and VGA ports 
with stand ord connectors pro¬ 
tected by a durable, eosy-to-use 
slidiftg door. No more broken 
doors or broken fingernails! 

» 30-Doy Money-Back Guarantee 
One Year Limited Warranty, 
ZEOS Customer Satisfaction 
Package, 

e Loads of options. Modems, 
carrying cases and morel 

■ Designed and built by ZEOS 
right here in the USA, 

«> 24-Houra-Day Toll-free 
Telephone Support, 365 Doys 
o Year, 

■ Upgrade Pdckoges Too: Call 
for details about absolutely 
loaded systems featuring more 
memory, bigger drives and 
Windows. 

NOWTOLl 8 REE: 

800 - 554-5226 

Fax Orders: 612-633-1325 

Government: 800-245-2449 

Hearing Impaired (TDD) 

Orders: 800-228-5389 

Outside US and Canado: 
612-633-6131 

MasterCard, Visa, Discover, 

Am Exp, Z-Cardr 

Open 24 Hours a Day, 

365 Days a Year! 
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“Do Maynard" 
MaynStream” cartridge 
tape systems really have 
capacities up to 1.3 GB 
and transfer data up 
to 36 MB per minute?” 

“Yes? 


“I understand they come 
with software that 
supports DOS; Microsoft' 
Windows, OS/2; and 
NetWare* NLM*?” 

“Yesf 


“And for a limited 



time you’re offering 
the high-capacity 
MaynStream 1350Q 
at up to $1,000 off 
suggested retail price?” 

Enough said. 

For your free Networking Disaster Preventioi 
Information Kit or the Maynard dealer 
nearest you, call 1 800 821-8782. 


Maynard* U 


An ARCHIVE* Company 


WINDOWS 

COMPATIBLE 



Maynard, a div^Dn olArEtilvo Corporation ■ Marketing Gommunbeatiors • 36 Skyfine Drive * Lake Mary, FL 32746 • FAX (407) 263-3636 * (407) 2S3-3500 fUSA) * 44-494'473-434 (UK) 
Maynard and MayrtStream are registered trademarka of Archive Corporation. ‘All ottier products hfflwn marrtiDriad are trademarks or registered iredemarits of their respective cdjrpofatlons, 
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IsITV 

Here to Stay? 

ITV brings new information services into your home, 
but first it must survive 

CARY LU 


I nteractive TV (ITV) bridges the gulf between your 
computer and your TV* You can exchange information 
with a control center through a small computer (known in 
the trade as a black box) attached to your TV* The control 
center’s computer reacts to your input by changing the image 
on your TV screen* 

You can interact with various services. For example, you 
could compete against TV game show contestants, request 
further information about an advertised product, tap into a 
pay-per-use database of up-to-the-minute financial informa¬ 
tion, or buy a new computer from a mail-order outlet. ITV 
systems can give you cost-effective, on-demand news, weath¬ 
er, and financial data (see the screen on page 140). 

But ITV’s detractors question whether it holds 
any significance for computer users. Many note 
that ITV’s debut comes on the heels of a long list 
of failed products in related genres. “We are very 
interested in being the conduit for whatever ser¬ 
vices the market will pay for," observes Mike 
Schwartz, vice president for communications at 
CableLabs, the cable TV industry’s R&D arm, 

“but a lot of our companies were hurt by the ear¬ 
lier versions of two-way television; people didn’t 
buy them.” 

ITV's proponents argue that the potential ITV 
market is far larger than that for similar services 
delivered to a computer by on-line systems. They 
are convinced that people don’t want to leam how 
to use a computer, preferring instead the famil¬ 
iarity of a TV. “It’s easier for people to relate to 
their TV than to relate to a computer,” asserts 
Paul Sturiale of TV Answer, a start-up ITV com¬ 
pany in Reston, Virginia. 

To reinforce their product as a TV add-on, sev¬ 
eral ITV companies downplay any similarities 
between their black box and a computer. “Our 
marketing [department] will never say that it is a 
computer,” says Laurence Kirsch, TV Answer’s 


director of user-interface design. “The computer in your office 
you have to use* A TV product you want to use ” he adds. 

Sending Signals 

The first major hurdle ITV system operators must overcome 
is how to get a signal from their control center to you* Three 
major distribution methods are available: radio or TV broad¬ 
cast, cable TV, and modem (see the figure on page 142). 

Operators can broadcast their signal at a variety of places in 
the spectrum: on a subcarrier of an FM radio station, in the 
black bar between TV frames (known as the vertical-blanking 
interval, or VBI), or on a specially assigned frequency. The 
FCC has already allocated the 218- to 219-MHz bandwidth to 
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ITV, to be split between two 
services (with 0.5 MHz each) 
in every city. 

FM radio broadcast and VBI 
techniques generally are limited 
to 9600 bps for all activities* Be¬ 
cause several activities occur si¬ 
multaneously, the bandwidth is 
low, and for short bursts, a sin¬ 
gle activity can take over the en¬ 
tire bandwidtli. 

Information transmitted via 
radio and VBI is limited to text, 
graphics primitives, and infor¬ 
mation for positioning an ob¬ 
ject on-screen. With graphics 
primitives, the outbound ITV 
signal instructs the black box 
to place a circle of any size, po¬ 
sition, and color on-screen. The 
black box takes care of the de¬ 
tails necessary for generating 
each pixel of the circle. 

None of the broadcast sys¬ 
tems can supply photographic 
images, Graphics and color are limited to simple objects* This re¬ 
striction means that if you are shopping for a computer, you can¬ 
not browse through pictures of computers. 

Most ITV broadcast systems can be distributed through cable 
TV links. Some ITV operators place the outbound signal in the 
4-MHz gap between T V channels 4 and 5, Others dedicate one or 
two video channels to sending data. An ITV system with its own 
video channel on a cable system can send photographic images, 
provided that the black box has sufficient memory to store an 
image. Full-motion video is technically possible but not practical 
on a dedicated channel, since evei-yone using the ITV service 
would have to watch the same image. 

Older cable systems are limited lo 36 or fewer channels, so, typ¬ 
ically, they canh devote free channels to ITV, However, new 
developments may change all that* For example, many cable 
companie.s are replacing older cable witli wider-bandwidth coax¬ 
ial cable llial can support about 150 channels. Some companies 
plan to install fiber-optic cables, which can support hundreds of 
channels. Still others expect to transmit premium programming 
using a digital-compression scheme that will support eight or 10 
separate full-motion images in the 6-MHz bandwidth now mo¬ 
nopolized by a single analog TV channel. 

However, the initial cost of ihe decom¬ 
pression hardware—expected to be in the 
hundreds of dollars—may restrict its use to 
premium services. 

Assuming there will be extra channels, 
how will that capacity be used? Not nec¬ 
essarily for ITV, according to cable com¬ 
panies. The most common answer is that 
extra channels will support multiple feeds 
of blockbuster movies* A movie will be 
fed 10 multiple channels, with staggered 
starting times. You could choose a conve¬ 
nient starling time, take an intermission, 
and resume viewing on a later feed. 

For interactive full-motion video, the ba¬ 
sic architecture of cable TV has to change. 

Simply adding fiber-optic cables won’t be 
enough; the signal-distribution system has 


to switch separate video feeds 
for each interactive customer* 
Today, most cable systems 
feed the same signal to each 
subscriber. Even fiber-optic ca¬ 
bles may not have sufficient 
bandwidth to support thou¬ 
sands of customers pursuing 
different activities; therefore, 
at least part of the cable band¬ 
width needs to be wired in a 
style like that of the telephone 
system, with a separate feed to 
and from each house. 

Telephone-based ITV can 
take the form of a traditional 
modem link. Present modem 
protocols limit speeds to 19*2 
Kbps. On a standard twisted 
pair of copper wires, telephone 
companies already offer 56- 
Kbps digital telephone links or 
a 64- 10 128-Kbps ISDN link, 
but few sites are set up for such 
services today. The V.Fasl pro¬ 
tocol stiindiird, which should be nearing completion by the lime you 
read this, will improve on cyrrenl modem protocol speeds, but it 
will not achieve ISDN data transfer rates* 

The maximum carrying capacity of twisted-pair cables is much 
higher, so dam rates of more than a megabit per second or a sin¬ 
gle full-motion-video channel are possible* A video dial lone 
would let you send instructions as to what you want lo see. The 
images would appear in full motion on your TV screen. When and 
if fiber-optic cables reach you—eidler from a cable company or 
from your local telephone company—multichannel, interactive 
video will become practical from the technical point of view* 
However, fiber-optic cables won’t be in place for years be¬ 
cause of Ihe high cost and the delays Inherent in obtaining ap¬ 
proval from public utility commissions. “I would say that it will 
take five years or so before we start seeing wide-scale deployment 
of fiber-oplic cabling,” says Patty Anderson, McGraw-Hill/Dala- 
pro's assistant editor/analyst for Voice Networking Systems in 
Delran, New Jersey. *Tt’ll be another five or six years after that 
before we’ll see a majority of homes and offices wired for fiber 
optics,” Anderson adds. 

Sending Your Signals Back 

You send your return signal to the ITV 
control center by modem or low-power 
transmitter. Your return signal contains 
minimal data, usually less than 10 bytes 
for coding your response and another 10 
bytes for an Identification code. A hand¬ 
held controller serves as your interface 
with the black box. 

Modem links are easy to establish, 
since every customer has a telephone line. 
You can have problems, however, if an¬ 
other family member is using the tele¬ 
phone* Low-power transmitters avoid iliis 
problem. ITV operators using the 218- 
to 219-MHz bandwith expect to set up 
multiple transmitter/receiver sites in the 
manner of cellular telephone systems. 
Thus, the transmitter inside the black box 



Using a hand-held controller, you enter instrueno/u into the 
black box, which exchanges information with the ITV central 
control computer. Here, the black box has been programmed 
to signal the start of a TV show. (Photo courtesy 
of TV Answer) 


ITV Pros 

* familiar TV access 

* low-cost news and product 
information 

* interaction with favorite TV 
broadcasts 

ITV Cons 

* child of failed industries 

* speed hampered by present 
technologies 

* limited third-party developmeni 
options 
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Representative ITV Services 


N ot all the following companies 
fit the definition of an ITV ser¬ 
vice precisely, but they are rep¬ 
resentative of the services avail¬ 
able today or planned for the near 
future. 

• XPress Information Services (Den¬ 
ver, CO) has been in operation since 
1985 and has 25,000 subscribers. Its 
outbound signal is 9600 bps, distribut¬ 
ed on an FM radio subcarrier, normal¬ 
ly through cable TV systems. Its black 
box converts ihe XPress feed into a se¬ 
rial-port stream that’s fed into your 
computer. Software on your computer 
monitors and picks out items of interest 
to you. XPress is not interactive; there 
is no return channel. 

* Video way, operated by Le Groupe 
Videotron (Montreal, Quebec, Canada) 
since 1990, claims 180,000 customers in 
Canada and 37,{X)0 more in the U.K. It 
is based on teletext technology, with no 
interactivity. Besides text, Videoway 
can distribute personal computer soft¬ 
ware (currently all games) tlirough a se¬ 
rial port. To overcome the black box’s 
storage limitations, Video way sends its 
data-stream and software inventory over 
and over again. All computer software 
offerings are repeated every 15 seconds. 
Popular text pages repeat 
more frequently. Because 
such repetitive transmission 
requires high bandwidth, 

Videoway assigns two ca¬ 
ble TV channels to support 
a 4-MBps data transfer rate. 

Le Groupe Videotron is 
planning to introduce a mo¬ 
dem return channel that will 
add interactivity. The com¬ 
pany is also planning a new 
remote control with a mini¬ 
ature keyboard to support 
short E-mail messages. 

• Interactive Network 
(Mountain View, CA) is a 
start-up operation based in 
Sacramento and northern 
California. It produces its 
own programming, includ¬ 
ing games and activities 
that are tied in to TV pro¬ 


gramming. TV tie-ins are undertaken 
without the support of the TV pro¬ 
gram producers. 

Interactive Network’s outbound sig¬ 
nal is broadcast on an FM radio sub- 
carrier at 9600 bps. The return path is 
sent through a 1200-bps modem. In¬ 
teractive Network also plans to use the 
218- to 219-MHz ITV ^quency band¬ 
width. 

Unlike with other ITV systems, the 
Interactive Network display does not 
appear on your TV screen. Instead, its 
hand-held control unit has a built-in 8- 
row by 40-column LCD {240 by 64 
pixels). In addition, the control unit 
contains a miniature keyboard (see 
the photo). 

• TV Answer (Reston, VA) success¬ 
fully petitioned the FCC to assign the 
218- to 219-MHz bandwidth to ITV 
services. A license iissignment is under 
way in major cities, and TV Answer 
plans to begin operations this summer. 

TV Answer’s outbound signal 
(about 12 Kbps) will be broadcast in 


a manner resembling that of a cellular 
telephone, A series of cell sites will 
broadcast throughout a city, and each 
cell site will serve up to 64,000 cus¬ 
tomers. If tlie number of customers in¬ 
creases, more cells can be set up. The 
return path will be in the same fre¬ 
quency bandwidth, running at 5(XX) bps. 

TV Answer will be pure interactive; 
information will be sent only in re¬ 
sponse to a request. Hewlett-Packard 
be the exclusive maker of the 8088- 
based black box* which wiO have a se¬ 
rial port and an optional infrared inter¬ 
face that will exchange information 
with an HP 95LX palmtop computer, 
small printers, and other accessories. 

* Television Computer (Pittsburgh, 
PA) is the brainchild of a number of 
Carnegie Mellon University research¬ 
ers. Still in its planning phase, Televi¬ 
sion Computer will distribute a S-MBps 
signal through cable TV. Mostly, the 
service w^ould be one-way, with a mo¬ 
dem return channel. The concept is to 
make its service open for anyone to sup¬ 
ply iiiformation and de¬ 
velop appli cal ions that 
monitor the data stream, 
extracting information 
when appropriate. Plans 
call for the black box to 
be fau'ly powerful, with 
several megabytes of 
RAM and a multitask¬ 
ing operating system. 

• The Tandy VIS sys¬ 
tem from Tandy (Fort 
Worth, TX) is a CD- 
ROM player for your 
TV, using a modified 
version of Microsoft Win¬ 
dows. As such, the Tandy 
VIS is not interactive in the 
style of otlier systems de¬ 
scribed here, but it contams 
internal expansion slots that 
will support interactive op¬ 
eration in the future. Its 
main competitors, the Phil¬ 
ips CD-I and the Conimo- 
dote CDT V/Aniiga systems, 
do not have a patii to such 
interactivity in their current 
forms. 



Unlike with other ITV sendees. Interactive Network's display 
appears on the hand-held control unit and not on your TV. 
The unit has an 8-row by 40-coiumn LCD and a miniature 
keyboard. (Photo courtesy of Interactive Network) 
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ITV OUTBOUND AND RETURN SIGNALS 



The rrV central conm)l computer transmits signals hy FM radio subcarrier or TV broadcast, cable TV] or modem. Your return 
signals are transmitted via a modem or a low-power transmitter. A black box attached to your TV decodes and encodes signals, 
and you can program it to scan and store specific information and broadcasts via a hand-held controller. 


would need only a few watts of power. 

With either method, it takes 5 to 10 seconds to establish a con¬ 
nection and get a screen response. Often, the software inside 
your black box can supply the necessary interaction, speeding 
its response time. 

In principle, two-way cable systems can support higher-band- 
width return chatmels atid faster response times. But two-way 
cable is used mainly to support relatively simple features, such as 
pay-per-view. As with a radio return path, a cable return path 
eliminates any problems that you might have with someone else 
using your telephone line. 

Information Publishing and Fees 

All ITV systems have a gateway at the control center that formats 
information for distribution. Tlie system operator acts as pub¬ 
lisher and decides what information is sent to you. The informa¬ 
tion can be sent Co all customers, to some customers, or just to you. 

An ITV operator transmitting at 9600 bps sends out some 90 
MB of data each day. This is equivalent to 90 big city newspapers 
arriving on your doorstep. You can program your black box to 
continually scan this data and pick out only what interests you. 
Some ITV systems let you program your black box to switch on 
your VCR and record this specialized data. 

Pure interactive systems only send information on demand. 
If you do not request information or an interactive feature, noth¬ 
ing is sent, aside from occasional software updates for the black 
box or program guides. 

Other systems mix interactivity with data broadcasting. In this 
scheme, when the bandwidth LsnT needed for interactive infor¬ 
mation, the system transmits an endless stream of data, such as a 


delayed stock market ticker, news wiies, text Ifom magazines, and 
so on. 

Having both pure interactive systems and broadcast models 
leads to two different ways to charge for services. Pure interac¬ 
tive systems keep track of every request you make and then 
charge for each transaction. You, an information provider, or an 
advertiser might pay that fee, and there may not be a subscription 
fee. Broadcast ITV systems generally have subscription fees, 
typically ranging from $ 15 to $20 per month. A broadcast system 
can also charge for interactive activity. Almost all systems levy 
a service fee when you purchase something, and interactive 
games may have special fees tacked on to the regular charges. For 
example, Interactive Network (Mountain View, CA) charges 
$15 per month for basic services and $20 per month for special ac¬ 
tivities. Besides transaction or subscription fees, most operators 
charge $200 to $700 for the black box. 

Services Are Familiar 

Today’s ITV operators offer services such as news, weather 
forecasts, and community BBSes, all of which are familiar to 
users of .services like BIX and Prodigy. Electronic messaging 
and banking are possible, but at present they arc a low priority for 
most ITV operators. 

Many ITV operators offer locally originated and distributed in¬ 
formation as well as a nationwide signal. For example, an of¬ 
fice-supply shop may want to sell only in its delivery area. Such 
localized content is possible if the system knows the location of 
each customer. Ail systems can localize to some extent, and 
some can position users down to a city block. 

Most ITV systems are not open to customer-supplied 
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DOS is stiD the preferred 
operating system on over 
80% of the PCs in Fortune 
1^00 companies, according 
to recent studies. 

Bring Windowing 
Advantoges to DOS. 

Many Fortune 1,000 compa¬ 
nies are using DESQview™ 
as the best solution for 
keeping the dependability 
and familiarity of DOS 
programs and adding multi¬ 
tasking, windowing produc¬ 
tivity. DESQview users give 
up nothing—since it actually 
runs MS Windows better 
should users wish to run Windows programs. 

As you may know, DESQview 3^ has been around for year^ 
evolving into a highly efficient muldtasking, windowii^ environ¬ 
ment that extends the power of DOS, givii^ you increased 
productivity w4ule conserving precious memory and disk space. In 
fact, the vast majority of 386 and 486 PCs need no addition^ 
memory or disk space to run DESQview. 

DE^view 386 gives you pre-emptive multitasking like OS/2, 
but with J^oth of the disk ^ce and Mfii of the memory requirements. 
It gives you windowing like MS Windows, but with greater speed 
and efficiency and fewer 'crashes.' And DEQview lets you use a 
mouse or stid to the keyboard. 

You Create the Stondords; We Follow. 

We've never been confused about our role. We believe software 
companies exist to make your job easier and your working day more 
productive. When publishers step out of that mold and begin to tell 
you what hardware you need and that you should throw out 


somebody else's perfectly 
good software—well, they 
simply are not operating in 
your best interest. 

Software publishers 
don't create standards. You 
da And whatever standard 
you choosy we support it. 

If you like a program 
that only runs in MS 
Windows, like Wordperfect 
for Windows, DESQview 386 
supports your choice. If you 
prefer a spreadsheet that 
runs in DOSt Lotus 1-2-3 
Release 3 for ocampfe we 
support ^at too. In fact, 
DESQview 386 lets you run 
your favori te DOS and Wmdows programs side-by-side. 

Have Your Cake and Eot ll. Too. 

DESQview 386 comes with QEMM-384 the number one memory 
management utility, and Quarterdeck Manifest, the awaid-wiiuung 
memory analysis and monitoring program. Between them, they 
assure you every last 'K' of memory is put to usel In many cases, 
QEMM can mean the difference between running the TSRs you 
want and not having enou^ memory. 

And DESQview is an open doorway to the future too Our next 
step up DESQview/X, opens your PC to a network full of 
possibilities, including graphic workstation standards—X Window 
System software—aU while retaining the compatibility of DESQview 
If youte as committed to [X)S as we are, and feeling left out by 
the so-called industry leaders, take heart. Thereb no reason to leave 
DOS If more productivity is what you need, we can provide it. 

Quarterdeck helps you get the most out of the hardware and 
software you own today. 



Quarterdeck Office Systems, 150 Pico Boulevard, Santa Monica, CA 90405 (310) 392-9851 Fax (310) 3144219 

Quarterdeck International Ltd., B.LM. House, Crofton Terrace, Dun Laoghaire Ca Dublin, Ireland Tel.(353) (1) 284-1444 Fax: (3S3} (1) 2844380 

* DSQview makes multitaskmg and windowing available to user of 2Bfrda5s madmusi wiffi sinuki memory efficiencies QEMM-50/60 (W IBM™ PS/@ 50 and 60 useis and QRAM for other 2B6 users. 

©1992 Quartedeck Office Systens. Trademarks are property oF thdr respective owners. 
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Quality answers 


QUICK RESPONSE 


• Available on a 


Datapro Assist on Demand is the new consult- 
ing service from Datapro that can provide 
you with the answers yoti need to make fiwt, 
accurate decisions. Datalm Assist m Dmiand 
delivers authoritative and comprehensive 
information on computer and communica¬ 
tions technology. You pay for only the infor¬ 
mation you need. No exorbitant consulting 
fees. No ongoing commitments. 


Datajiro Assist m Demand puts you in touch 
with a Datapm analyst. With one quick phone 
call, youUl soon have all the information and 
analysis you require, without the effon and 
bother involved in researching the problem 
yourself or contracting with an expensive 
consulting firm. 


You can crust Datapm Assist on Deniand to 
provide you with objective facts and analysis 
custom-tailored to your s|:)ecific requirements. 


□ATAPRO 

600 Delran Parkway, Dclran, NJ 08075 
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messages for either computer conferencing or E-mail. One rea¬ 
son for this is that your hand-held controller generally lacks a 
keyboard, so you have to “type” by selecting letters on your 
screen with a joystick or arrow keys. Also, such relatively com¬ 
plex actions clash with the philosophy underlying ITV: The main 
services should be easy and entertaining, just like TV. 

Black-Box Programming 

Can independent software developers write programs for the 
black box? It’s too soon to tell. Today’s ITV systems are closed; 
the system operator controls the software. Every operator en¬ 
crypts signals and uses passwords. While some ITV operators 
have indicated that they may distribute independently developed 
software, how this would be arranged isn’t clear yet. 

Also, most black boxes accept only software that the ITV op¬ 
erator distributes. They lack disk drives, cartridge slots, or other 
access to the processor. Consequently, independents cannot make 
their own black box without approval from an ITV operator. 
Some of the approved black-box manufacturers include heavy¬ 
weights such as HP and Zenith Electronics. 

Will ITV Survive? 

The history of interactive services is marked by failure. In the 
1970s, Wamer-Amex Cable’s Qube interactive cable service 
flopped. In the 1980s, teletext and videotext services were in¬ 
troduced. Teletext offered news and other information through a 
VBI signal on broadcast TV. Videotext offered interactive data 
through a telephone line, complete with graphics and color. Sev¬ 
eral multimillion-dollar efforts failed (e.g., Knight-Ridder’s 
Viewtron videotex! experiment in Florida). A handful of tele¬ 
text-style services are still available on some cable systems, and 
the Canadian Videoway service is modeled after teletext tech¬ 
nology (see the text box “Representative ITV Services” on page 
141). Prodigy keeps the videotex! concept alive. 

In spite of this checkered past, TTV proponents insist that their 
time has come. Things are different today, says Richard Cas- 
sam, head of new market development for Tandem Computers 
(Cupertino, CA), a member of the First Cities, which is a 13- 
company project aimed at eliminating the technical barriers to the 
delivery of interactive multimedia products. Cassam cites a shift 
in technology and market acceptance. “More and more things 
in your daily life mix media,” he says. Cassam gives as examples 
Apple’s QuickTime movie standard, picture-in-picture TVs, vid¬ 
eophones, and smartphones. 

Yet when you consider the history of related services and the 
technical developments required to bring ITV into the mass mar¬ 
ket, it’s easy to predict that ITV will go bust. “At the very best, 
there will be a two- or three-year shake-out, lasting through 
1996,” says Gary Arlen, president of Arlen Communications 
(Bethesda, MD), a re.search company specializing in interactive 
media. 

Arlen predicts that major entertainment and information 
providers, such as computer game companies (e.g.. Sierra Online) 
and publishers (e.g., McGraw-Hill), will stay on the sidelines 
until after the shake-out. “Then you get into a period of serious 
competitive marketing,” Arlen says. 

Others just don’t know. “It’s either going to be boom or bust,” 
says Laurie Frick, HP’s product manager for TV Answer’s hard¬ 
ware. “In five years, we will be in way over 5 million house¬ 
holds—or way under.” ■ 


Cary Lu has worked for Children's Television Workshop and 
the Nova series of science documentaries and as an animation 
producer. He is author of The Apple Macintosh Book (Microsoft 
Press, 1992). You can reach him on BIX do ** editors" 
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When it 
comes to PC 
expansion, Texas 
Micro offers the 
best computer 
systems in the field. 

We now offer systems that have 5, 10, 14 
or 20 ISA or EISA slots. So there’s a system for 
applications with space restrictions, such as 
embedded control, all the way up to applica¬ 
tions that require numerous peripherals and 
option boards. 

These chassis are not only 
ruggedized for industrial envi¬ 
ronments, but they have passive 
backplanes to make option board and CPU 
upgrades easy. Desktop, tower and rackmount 
configurations are available. And 
each is competitively priced. 

So call today for price and speci¬ 
fication literature. And find out what 
makes Texas Micro so hard to beat. 


Introducing a full range 
of rugged slot solutions. 


Call 1-800-627-8700. 


©1993 Texas Micro. Inc. The Intel Inside logo is a registered trademark of Intel Corporation. 
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STATE OF THE ART 



WIRELESS MOBILE 

COMMUNICATIONS 

The infrastructure for ubiquitous 
wireless data communications is rapidly expanding 

JOHN P. MELLO JR. AND PETER WAYNER 


I n the early days of personal computing, data commu¬ 
nications via modems was a black art that was best left 
to experts. But as the demand for services such as E- 
mail, file transfer, database access, and remote log-in 
grew, so did the size, number, and tyjDes of data com¬ 
munications services. Accessing them became easier, too. 
Not surprisingly, the same proliferation of services is taking 
place in the world of wireless data communications. 

Wireless data communications is still principally the do¬ 
main of large companies with specialized needs, such as a 
delivery service that must keep track of trucks and packages 
or a large sales organization that needs to stay in touch with a 
mobile sales force. This situation is about to change: Within 
three years, wireless data communications will be as com¬ 
monplace as wired data communications is today. 

Why Wireless? 

Two forces are at work to make wireless data communica¬ 
tions one of the most important technologies of the next 
decade. The first is the trend to untether computers from the 
desktop. With every improvement in integration, miniatur¬ 
ization, and battery technology, the difference between the 
performance of desktop computers and portables shrinks, as 
does the premium you pay for portability. 

The second force driving wireless data communications is 
the desire for universal connectivity. Computers and their 
users are more productive when they have access to external 
data. The explosive growth in LAN installations over the past 
five years is ample evidence of the importance placed on con¬ 
nectivity by the business world. Normally, the forces of porta¬ 
bility and connectivity are at odds, but wireless data commu¬ 
nications lets you have the best of both worlds—freedom 
from the desktop and connectivity. 

Wireless Highways 

Despite the narrow focus of current wireless applications, a 
wide range of wireless transmission media are available. With 
wireless networks expanding to target general computer users 


with services such as E-mail, access to standard information 
services, and support for remote sessions on host computers, 
you can expect the range of options to grow even more. 

The market is made up primarily of RP packet-switched 
services and cellular phone companies, but this will change as 
the FCC recognizes the needs of mobile computer users and 
allocates larger sections of the radio spectrum to what it calls 
PCSes, or personal communication services (see the text box 
“PCS and You” on page 148). 

Although wireless data communications offers the advan¬ 
tage of not being wircbound, it 


has its disadvantages as well. 
First, the radio .spectrum is of¬ 
ten noisy and prone to losing 
bits. Losing a few bits for each 
hundred or thousand that are 
transferred is not noticeable 
during a telephone conversa¬ 
tion or while listening to a radio 
program, but it’s disastrous dur¬ 
ing data transfers. Second, the 
cost of wireless data commu¬ 
nications is higher than that of 
wired communications in the 
initial outlay for equipment and 
in the cost of using the services. 
For example, with a cellular 
modem, you have to pay for the 
cellular service that connects 
you to the phone system and 
reckon with the standard tele¬ 
communications charges from, 
say, BT Tymnet or MCI Mail 
(see figure 1). 

Advanced digital technol¬ 
ogy, error-correcting codes, and 
compression algorithms are 
beginning to provide robust 
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PCS and You 


A lthough the cdlulai' commum- 
cations’ infrastructure offers ad- 
vantages» new wireless com¬ 
munications companies and 
services are springing up. Recently, 
tlie FCC proposed allocating three new 
30-MHz blocks of the radio specd um 
Ibr organizations developing PCSes 
(personal communication services) 
that can include both data and voice 
transmissions. The FCC has placed no 
reslrictions on the use of this pan of 
the spectrum^ and it's actively en¬ 
couraging companies to come up with 
new and better services, 

American Personal Communica¬ 
tions (Washington, DC), Cox Enter¬ 
prises (Atlanta, GA), and Omnipoim 
Communications (Colorado Springs, 


CO) have been tentatively granted pi¬ 
oneer status for their work in PCSes, 
which could eventually help them get 
a license for part of the spectrum. APC 
intends to offer digital voice and dig¬ 
ital data transmissions over this part 
of the spectrum. And Cox has plans 
to provide links with cable TV so that 
people can offer feedback on T V pro¬ 
grams. 

The PCS area of the spectrum is 
undeveloped, and it will be some time 
before companies begin to market ser¬ 
vices that use these bands. This area, 
however, offers the greatest hope for 
innovative, interactive networks. Only 
time will lell whether those in the in¬ 
dustry have the imagination and the 
capit^ to find markets for their PCSes. 


soluiions to many of the noise problems, 
and competition and the economies of scale 
should help bring down costs. For the fore¬ 
seeable future, however, you should ex¬ 
pect to pay a premuim for wireless con¬ 
nectivity. 

The wireless data communications in¬ 
frastructure consists of many technologies. 
Most require lliat you subscribe to a service 
offered by a centralized provider. But the 
FCC is investigating plans to reserve more 
of the broadcasi spectium for unlicensed 
data transmission (see the text box “Broad¬ 
casting Without a License" on page 150). 

You can categorize centralized systems 
a,s either one-way or two-way. One-way 
systems (e.g., pagers) broadcast data to a 
mobile platform and are ideal for many 
vertical applications (see the text box 
“One-Way Transmissions" on page 152). 
Most general computer users, however, 
need the type of two-way connectivity pro¬ 
vided by wired connections. 

Today, such users have several alterna¬ 
tives. They can connect a cellular modem 
to the existing AMPS (Advanced Mobile 
Phone System) infrastructure—common¬ 
ly called cellukiT—which operates in the 
825- to 890-MHz bandwidth, or subscribe 
to one of two RF systems, which operate in 
the 9(X)-MHz range. 

On the Radio 

RF systems send data in packets that range 
in size from 240 to SCK) bytes, which is a 


method that is less susceptible to adverse 
conditions than continuous cellular trans¬ 
mission. One of the first packet-switched 
two-way products available to the genera! 
public was the Mobidem modem, made 
by Ericsson GE Mobile Communications 
(Paramus, NJ). The company now sells 
the modem bundled with an HP 95LX 
computer and a subscription to Radio- 
Mail's gateway to the Internet. The mo¬ 
dem measure.s 8 by 3 by 1.3 inches and 
weighs abonl a pound (see the photo). IPs 
heavier than one-way receivers, which 
weigh 2 or 3 ounces, because the circuitry 
must supply, ihe power to send a signal 
back to the base station. The Mobidem/HP 
95LX/RadioMaiI bundle costs S1995. 

In addition to the Internet gateway, Ra- 


PAYING FOR WIRELESS 



dioMail (formerly Anterior Technology, 
Menlo Park, CA) provides a number of 
gateways between the wireless and the 
wired worlds. It provides the “glue," for 
example, ihai makes it possible for you to 
send a message to an MCI Mail or GEnie 
subscriber from a Mobidem-equipped ma¬ 
chine. 

The Mobidem communicates over the 
RAM Mobile Data wireless network 
(RAM Mobile Data, Woodbridge, NJ). 
RAM Mobile Data has put up antennas in 
many East Coast cities and has plans to 
cover the 100 largest metropolitan areas 
in the U.S. This year, the company expects 
to cover about 90 percent of the U.S. in¬ 
dustrial population in its .service area. The 
company also plans in saturate the trans¬ 
portation corridors between Boston and 
Washington, D.C., and between San Fran¬ 
cisco and San Diego so that customers 
driving along the rural stretches of 1-95 or 
1-5 will be able to get their E-mail. 

The RAM Mobile Data network uses 
the Mohitex packet-switching technology, 
which like cellular technology can hand 
off communications to other transmitters. 
Mohitex networks operate in the U.S., 
Canada, the U.K., Sweden, Norway, and 
Finland, with others to follow in other Eu¬ 
ropean countries and Australia. The RAM 
mobile Data network can accommodate 16 
million unique addressees, w'ith 3 million of 
these alloeated to Canada's Cantcl network 
to permit cross-border communications. 

A similar system of city-based radio 
towers is operated by Ardis (Lincolnshire, 
ID, a partnership between IBM and Mo¬ 
torola. Originally set up as a network for 
IBM sei'\ice technicians, the Ardis wirele.ss 
network reaches over 8()()0 cities and 
towns tlirouglioul the country. The com¬ 
pany sells its services only to large OEMs 
and corporate infonnalion services. For 
example, Otis Elevator funnels its service 
calls to its headquarters in Hartford, Con- 
neciicni. The calls are then foi'waided to 
the Ardis network and broadcast to service 


Figure 1: The premium you pay to 
tnmsmii 5(H> KB of dam usin^ wireless 
vonwmukations differs depending on 
the medium you use. The packet- 
switched radio data is for the RAM 
Mobile Data network, and the satellite 
data is for Inmarsat. The cellular data 
assumes 2400-bps throughput and a 
$50-per-monlh access fee. Capital easts, 
which are not included in the figure, run 
about $1500 for packet-switched radio 
com rriun ication s. $ 1000 fo r ce Uula r 
communications, and $I0fi00for 
satellite service. 


148 BYTE • FEBRUARY 1993 













WIRELESS COMMUNICATIONS 


technicians in the field. 

The Ardis network also enables Avis to 
process a customer's car request in the 
time it takes the customer to take the Avis 
bus from the airport to tlie company's car 
lot. According to Robert B. Euler, vice 
president of marketing for Ardis, a unique 
feature of the network is its reliable in¬ 
building communications capability, which 
is important in metropolitan areas. 

Packei-switched radio communications 
are expensive. For instance, a basic sub¬ 
scription to the RAM Mobile Data net¬ 
work costs $89 per month, which includes 
100 50-word units. Additional 50-word 
units cost 29 cents each. This is on lop of 
any fees charged by E-mail or gateway 
providers, such as AT&T Mail, which will 
provide a connection to the RAM Mobile 
Data network this year. 

Another drawback to packet-switched 
radio communications is the incompali- 
bihty of modems used by the different ser¬ 
vices: The Ericsson GE Mob idem works 
only with the RAM Mobile Data network, 
and the Motorola RPM B40 is compatible 
only with the Ardis network. However, 
the Motorola Infotac modem, which works 
with off-the-shelf software, will be com¬ 
patible with both systems. 

In the Wings 

Last summer, the FCC gave the nod to 
Mobile Telecommunication Technologies 
(Jackson, MS) to build the third nation¬ 
wide wireless data network. The proposed 
network would run in a 50-kHz block of 
the 931 -MHz band and simulcast data at 
24,000 bps (Ardis is just now implement¬ 
ing speeds of 19,700 bps on its sysLem), 

According to Micl, its network will 
achieve die high data transfer rates by en¬ 
hancing a technology called MCM (mul- 
ticarricr modulation). In conventional pag¬ 
ing, a baud is equal to a bit, but with 
MCM, a baud is 8 bits. Thus, Mtel can get 
higher data throughput for a given data 
transfer rate. 

That's important because of the trade-olT 
between .simulcast's superior area coverage 
and its slow data transfer rates, MCM pro¬ 
vides for high-speed .simulcasting. Don¬ 
ald Warfield, vice president for strategic 
marketing for SkyTel, which is also owned 
by Mtel, says that simulcast is more reli¬ 
able for building penetration and provides 
seamless coverage throughout an area, 

Mtel's plans for its nationwide wireless 
network are ambitious. Among the ser¬ 
vices it expects to provide are acknowl¬ 
edgment paging with prestored messages 
using conventional pagers, two-way data 
messaging with palm-size computers or 
PCMCIA cards, fixed-location data dis¬ 
tribution (e.g., point-of-sale temiinals), re- 



The Impound Mohidem provides 
conneenvity within the service area of 
the RAM Mobile Data network. 


mote data collection, iiifomiation services, 
E-mail services, industrial remote control 
(e.g., monitoring alarms and reporting 
stolen vehicles), and integration with mo¬ 
bile satellite services to provide seamless 
network coverage. Mtel expects the net¬ 
work to be operational 12 to 18 months 
from the time the company receives ap¬ 
proval from the FCC, which could come 
this year. 

Cellular Connections 

Although they rely on a less-robust analog 
technology, the cellular phone companies 
have a number of structural advantages 
over the data-only oetwork.s {e,g., RAM 
Mobile Data and ArdisJ—the most im¬ 
portant being die installed base of cellular 
transmitters. Nearly all U.S. cities have 
two or more competing cellular phone sys¬ 
tems. And most important, cellular phone 
hardware is relatively inexpensive: about 
$100 per phone in wholesale amounts. 
These phones need just a modem and an 
adapter to start transmitting data. You can 
buy a mobile phone/modem combination 
for the average laptop tor less than you 


Wireless Data 
Communications 

• paging and messaging 

• E-mail 

• file transfer 

• anywhere-anytime connectivity 


would pay for a Mobidem. 

Many companies produce cellular mo¬ 
dems and adapters that can be plugged into 
cellular phones. For example, Microcom 
(Norwood, MA) recently began shipping 
the MicroPorte 4232bis with fax modem. 
This portable modem comes with MNP 
10, a protocol designed to work in the 
sketchy world of cellular communications. 
Zyxel USA (Anaheim, CA) is another 
company that is making a push in the cel¬ 
lular modem market. Like Microcom, it 
has included a number of features with its 
modems to improve ihe reliahiliiy of cel¬ 
lular data transmission. 

The MicroPorte and other cellular mo¬ 
dems don't require special equipment from 
the cellular communications provider, al¬ 
though the MicroPorte must be connected 
to another MNP 10-capable modem to 
use MNP 10, In addition, regular modems 
require an adapter to simulate central- 
switching functions that a modem expects 
(e.g., a dial tone). 

Special protocols like MNP 10 are need¬ 
ed because, unlike their wirebound kin, 
cellular modems must deal with an ad¬ 
verse environment. For instance, when you 
place a cellidar call, a signal is sent to a 
transmission lower. Each tower covers a 
cell about 8 miles in diameter. When you 
travel from one cell to another, your signal 
must be handed off to the next cell. Wlien 
this happens, there’s a break in tJie signal, 
lasting from a few liundred milliseconds to 
over a second. It’s enough to give con¬ 
ventional modems fits, because they de¬ 
pend on continuous signals. Cellular mo¬ 
dems, on the other hand, are designed to 
operate in this flaky environment. They 
perform error correction and data com¬ 
pression, increase or decrease transmis¬ 
sion speed, change packet sizes, and coun¬ 
teract fluctuating signals. 

Cellular modems are also expensive, 
due primarily to the robust error checking 
they require and the fad that the market 
for them is smaller than the market for 
conventional modems. Cellular modems 
can cost as much as $1500, and then 
there’s the cost of the phone calls. With a 
subscription to a cellular carrier costing 
$40 a month and calls costing 60 cents a 
minute during prime time, you can run up 
a hefty phone bill in no time. 

Packet-Switched Cellular 

Because data transmission over celluhir 
voice lines consumes a lot of the voice 
bandwidth in a cell, cellular companies 
are constantly investigating other meth¬ 
ods of sending digital information over 
cellular lines. One strategy using analog 
cellular transmission for data communi¬ 
cations is CDPD (cellular digital packet 
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Broadcasting Without a License 


M ost wireless services require 
that you subscribe to a central 
service run by a licensed com¬ 
pany. These companies man¬ 
age their radio specirum and charge for - 
every byte going through their gate- 
ways. 

The FCC is marking off a portion of 
the spectrum for unlicensed, low-power 
use for mobile computers. These bands 
will let you set up wireless networks 
within a building so that laptops and 
other computers can be moved from 
desk to conference room and still main¬ 
tain links with the network. 

The FCC proposes to set aside 20 
MHz of bandwidtli (1 x lO-MHz chan¬ 
nel, 4 X 1.25-MHz channels, and 50 x 
100-KHz channels) for unlicensed ser¬ 
vice in response to a request from Ap¬ 
ple Computer. The power limitations 
should prevent a signal from propa¬ 
gating beyond ihe floor of a standard 
office building. 

Naturally, these systems could lead 
to chaos if everyone started transmitting 
in such a narrow pan of the spectrum, 
fn fact, carriers like the RAM Mobile 





Data network and the cellular telephone 
companies am counting on this chaos to 
drive customers to their proprietary net¬ 
works, where they provide manage¬ 
ment. The unlicensed bands, however, 
don't need to be Babel-likc. it's possi¬ 
ble to create slandmds for these bands 
that will be strong enough to maintain 
order within the band. 

Tlic WIN Forum (Wireless Informa¬ 
tion Networks Forum) is an industry 
group based in Arlington, Virginia, thal 
designs protocols for unlicensed net¬ 
works. It's determining what power 
levels should be used by the devices 
and how long the devices should be lis¬ 


tening for free air time before broad¬ 
casting. 

The nnal WINFomm model may be 
similar to the Ethernet standard, which 
requires each computer to “listen” for a 
random amount of time before send¬ 
ing a packet. The group was to release 
a suggested etiquette for using the spec- 
tiTjm by the end of 1992, and devices 
using this part of the spectrum could 
arrive by 1994. The FCC must approve 
the plan before manuthciurers can ship 
these products. 

Most manufacturers and the WIN- 
Forum believe that the 2C)-MHz block 
of the spectrum (1910 to 1930 MHz) 
proposed to be allocated to unlicensed 
systems is hopelessly inadequate for 
the demand. They expect such devices 
to find widespread acceptance. When 
that happens, they hope the FCC will 
realize that this technology is the best 
way to provide short-range wireless 
service lo the country. Benn Kobb, 
president of the WlNForum, says, “Tlie 
radio spectrum is public property. Cit¬ 
izens, schools, and businesses need to 
have access to it.” 


data), a technology for transmiiiing data 
over unused cellular channels based on 
IBM's CellPlan 11 technology. 

CDPD offers high bandwidth (about 
19Kbps with compression) and continu¬ 
ous connections to networks like the IBM 
data network. IBM, for instance, will offer 
3270 emulation over the airwaves. And 
CDPD systems can offer more than the 
store-and-forward E-mail systems, because 
the high bandwidth makes it easy to run 
a remote session from a ski lift or a dive 
shack. 

In conjunction with IBM, nine of the 
country's 10 largest cellular companies 
are testing CDPD in the San Francisco 
Bay area. The availability of CDPD in the 
future will depend on whether your local 
cellular telephone company decides to in¬ 
stall the necessary hardware. Tlie cost for 
a mobile phonc/modeni combination for 
a laptop will be from $200 to $400, with 
the cost of monthly service varying from 
carrier to carrier. Rob Mechaley^ vice pres¬ 
ident of technology for McCaw Cellular 
(Seattle, WA), says that his company is 


looking at options that will provide basic 
CDPD service for $35 to $50 a month. 

CDPD uses a full voice channel—all 30 
KHz. CDPD hops from channel to channel 
lo avoid interference with voice transmis¬ 
sion. Even in heavy iraffic. there's excess 
capacity that can be used for data. For ex¬ 
ample, a guard-timing interval between 
voice assignments can last as longas 10 
seconds, “You can transmit a tremendous 
amount of data in 10 seconds,” say.s Joe 
Grlica, director of business development at 
Bell Atlantic Mobile Systems (Philadel¬ 
phia, PA). 

According to Brandon Nixon, product- 
line manager for CDPD at Pacific Com¬ 
munications Sciences (Sun Diego, CA), a 
final specification for the technology was 
expected lo be published by the end of 
1992, and hardware for it should start ap- 
peiiring by mid-1993. But skeptics say tJiat 
time frame is too optimistic. 

“They've got a fot of work to do,” says 
James Hobbs, vice president of BellSouth 
Mobile Systems (Atlanta. GA). which has 
a stake in RAM Mobile Data. “T do not 


think it will be deployed for another four 
years.” Hobbs believes that CDPD was 
announced early lo preempt the develop¬ 
ment and implementation of competing 
technologies. 

I^iving in the Shadows 

Cellular Data. Inc,, (Pulo Alto, CA) offers 
a system that provides data communica- | 
lions over cellular telephone systems. Ln 
tlie cellular system, voice frequencies are 
separated by 3-kHz frequencies called 
guanfhands, which prevent voice calls 
from interfering with each other. CDf's 
system uses the guai dbands for data com- 
municalions. 

The company acknowledges that its sys¬ 
tem will not have the same capacity or 
bandwidth as the CDPD approach, but 
because it requires less power, the trans¬ 
ceivers can be smaller and have less bat- 
teiy power. CD! hopes lo attract customers 
who need services such as electronic mes¬ 
saging but don’t need to run remote se.s- 
sions with host computers over the air. 
Because the parts of the radio spectrum 
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NowTHEREfs A Whole New WwTb Get 
Energy Out Of Thin Air. 

The 20 Hour Laptop Battery From Aer Energy 


batteries. All of which 




This may mme as a bit 
of a shcxrk, but our new 
rectiargeable zinc-air 
computer battery runs 
on air. Introducing the 
AER Energy ™ Powei’ 20™ 

Rechargeable Battery 
System. Through pat- 
ented design, AER 
Energy's stand-cilone 
battery system uses 
oxygen from the atmosphere to generate eiectricity. 
Enough electricity to give a portable computer 20^ 
hours of iTin time lietween ctiarges. 

Three Times The Energy Of NiCd. 

This amazing ability to ruii on air also 
gives the Power 20 liattery an extremely liigh energy 
deixsity whicli means more energy per pound. In fact, 
tests prove it produces cm incredible ttiree t Lines the 
energy by weight of conventional nickel^admiuiii 


exjilains how oui’ Power 
20 T2-volt accessory 
battery can increase a 
laptop's run time to an 
unprecedented 20 hours 
on a single charge. 

More Portable Comp- 
uting. Our dramatic 
improvement in energy 
per |xiund also improves 
jx>rtability. You can forget about the hassles of car¬ 
ry ing a charger and multiple Ijattery packs, the mem¬ 
ory effect of NiCds, or worrying about 
where and when to recharge. Plus, tiur 
liattery system allows you to simulta¬ 
neously power your computer and liandheld 
cellular phone. So see why there's so much ttPVVV 
electricity in the air. For more bifomiation I / | g 
call 1-aOO-Power 20 (1-800-769-3720). 


*20 h(nirs if run Nnic is testoi Atuaf nsufts vviR dtpmd tht' compultr l^'ing did the £t;ij}tkatlon m Jist. Re^jums, Da:. 

^ and Pemw 20''‘ aiv traikniaf^ of /l£fi Energy Rjnsowxes, hie. 
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One-Way Transmissions 


T he original mobile data commu¬ 
nication system was the pager, 
which lets you receive data ti ans- 
mitted from a central antenna 
over a wide area. Pager technology has 
improved dramatically, and ihc best 
modem pagers can receive and display 
a stream of alphanumeric characters. 

SkyTel (Washington, DC) is the na¬ 
tion's largest paging and messaging 
service, with 188,500 subscribers. One 
advantage SkyTel has over most two- 
way systems is its range of coverage. 
Using the Westar IV commimicalions 
satellite, messages aic beamed to hun¬ 
dreds of ground stations simultaneous¬ 
ly. “SkyTel blankets North America," 
a company representative explained, 
“so T could reach you with your pager 
or palmtop far more easily than 1 could 
track you down with a cellular phone/' 
SkyTel also has links to the major 
E-mail systems. When you receive an 
E-mail message, you receive either an 
alert or Ihe first 240 characters of the 
message. You can access the full mes¬ 
sage from a wired system. 

Boynton Beach, Horida-based EM- 
BARC/Motorola's EMBARC (Elec¬ 
tronic Mail Broadcast to a Roaming 
Computer) system is smaller than Sky¬ 
Tel, although il was scheduled to he in 
220 cities and reach 90 percent of the 
U.S. industrial population by the end 
of 1992 (see figure A). Its messages, 
however, are bigger (up to 1500 char¬ 
acters) than SkyTel's. In addition, the 
EMBARC system transmits 8-bii data, 
so binary files can be moved on the sys¬ 


tem, SkyTel transmits only 7-bit data. 

EMBARC/Motorola implemented a 
messaging switch based on the X.40() 
standard, which opens its system to a 
wide r^mge of E-mail systems. You can 
lag a message you have received and 
write a response. The next lime you're 
connected to a modem, select the EM¬ 
BARC option in your E-mail package, 
and the EMBARC system automati¬ 
cally logs you onto the switch and 
sends your response to the sender via 
the X.400 gateway. 

Brad Davis, director of strategic mar¬ 
keting at EMBARC/Moiorola, says his 
company's system offers another ad¬ 
vantage. “A broadcast fax has an in¬ 
cremental cost per recipient." lie says. 
“With EMBARC, you can send a mes¬ 
sage to 1000 people at the same price it 
costs to send il Ui jusl one." 

The EMBARC system uses Motor¬ 
ola's NewsSiream receivers, which 
cost S395. Motorola has announced a 
PCMC[A-2 vervSion of the NewsSiream 
that will have a larger internal mem¬ 
ory (12B KB) and fil inside laptops. 
According to the announcement, this 
unit should ship in the second quarter 
of 1993 and sell for under S400. 

EMBARC/Motorola charges a sub¬ 
scription fee of $15 a month, which in¬ 
cludes an on-line version of USA To- 
ikiy. The price of messages is based on 
their size and tlie priority assigned to 
them. To send a ] OO-character message 
with overnight priority costs 5 cents; 
to send a message of the same length 
with immediate prioriiy costs 50 cents. 


Recently, EMBARC/Motorola and 
Individual (Cambridge. MA) created a 
service called Heads Up. Subscribers 
to the service receive abstracts of arti¬ 
cles from 96 categories. A subscriber 
can obtain the full text of an article by 
dialing an 8(X} number and identifying 
the piece with a serial number. Tlie ser¬ 
vice simply loads the text into the sub¬ 
scriber's electronic mailbox. Heads Up 
costs $30 a month for four categories 
and $ 15 for each additional four cate¬ 
gories. Full-iext versions of stories cost 
$5.95 each. 

Ex Mac Irina (New York, NY) de- 
vole.s itself to providing services that 
enable you to connect your computer to 
a paging system. The system works 
with a Motorola pagei/receiver that can 
store up to 2000 alphanumeric charac¬ 
ters and forward the data through a se¬ 
rial port. This capability allows you to 
update laptop computers or personal 
assistants remotely. For example, a sec¬ 
retary in a main office can cancel or 
add appointments to a calendar and 
transmit the clianges to a salesperson's 
portable calendar. 

Ex Machina offers developer's kits 
that enable DOS. Windows, and Mac 
developers to incorporate wireless data 
transfer into their applications. The 
company plans to incorporate other 
platforms in the luLure. Ex Machina is 
also olTering software called Notify, 
which will serve as a gateway between 
the popular QuickMail program run¬ 
ning om he Mac and roaming pagers. 

Another company set to offer one- 


used in the CD I approach are different 
lhan those used by the CDPD system, 
some cellular carriers may install both 
systems and let their customers choose. 
CDI is currently running a test system in 
Pueblo, Colorado. 

Bell Atlantic expects to start selling 
the CDI system commercially in the first 
quarter of the year in 25 to 30 cells in the 
Baltimore area. Among the applications 
Bell Atlantic secs for the technology are 
point-of-saie verification, telemetry, vend¬ 
ing-machine management, and alarm sys¬ 
tems. 

According to Mike Franklin, director 


of product management for wireless data at 
Bell Atlantic, the CDI system can make 
alarm systems more secure, because there 
are no wires to cut. Alarm services in areas 
not easily accessible lo wired networks 
(e.g., the monitoring of construction sites) 
are also ideal for the system. '1t's totally 
portable. It can be here one day and there 
tomorrow, without having the alann cir¬ 
cuit reinstalled," Franklin says. 

Pros and Cons 

With billions of dollars at slake, a war of 
words has broken out between cellular 
companie.s and RF service providers. Says 


Bell Atlantic's Grlica. “We can utilize our 
infrastructure lo keep the cost of our data 
network much lower lhan [that of] others 
who have lo build from scratch." 

Lee Hors man, marketing manager for 
CDI, also cites the advantages of the cel- 
luiaj- infrastructure, with its technical per¬ 
sonnel and 8000 sites. Each site can send 
packet-switched data cost-effectively any¬ 
where in the world, because they are all 
connected to the public switch network, 
he says. 

But the breadth of the existing cellular 
system also has disadvantages, according 
to Ardis's Euler. If the cellular companies 
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WIRELESS COMMUNiailONS 



THE EMBARC SYSTEM 



Figure A: You send an EMBARC message from your computer or workstation (a) using X.400 to the central EMBARC 
sy^itch (b), where a satellite uplink (c) transmits it to a satellite (d)* The satellite sends the message to downlink stations (e), 
which relay them to NewsStream receivers (f). 


way E-maii is Cue Network (Irvine, 
CA). Its ComCard will plug into a 
Shiirp Wizard. The network will offer 
standard pages, fax mail, voice mail. 
E-mail, or specialized dispatch mes¬ 
sages for trucking companies. The net¬ 
work will also broadcast specialized 
traffic reports through automatic traffic 
reporting systems run by CaUrans in 
California and by the Ministiy^ of Trans¬ 
portation in Ontario, which plans to test 
this system in Toronto soon. 


plan to use a packet-switched data archi¬ 
tecture, it will require new equipment in 
each cell site. The capital investment need¬ 
ed to achieve comparable network perfor¬ 
mance with an existing wireless data net¬ 
work would be substantial. 

Aside from the capital costs, industry 
execudves contend there aie other reasons 
why the cellular system is inadequate. Sky- 
Tefs Warfield says that the cell configu¬ 
ration of the network means that receivers 
can communicate with only one transmit¬ 
ter at a dme. When people want to transmit 
data, they have to pull off the road, turn 
on their cellular phone, move it around un- 


Main stream Data (Sail Lake City, 
UT) is offering a continuous data 
stream through a combination of satel¬ 
lites and FM radio stations. If you five 
in a major metropolitan area, you can 
access the data from the air; if you li ve 
anywhere else in North America, you 
need a 30-inch satellite dish to receive 
the information. Mainstream offers 
many news opdons, including UPI, AP, 
Dow Jones, Reuters, and more ofibeai 
services like the SportsTicker. An FM 


til they get a strong signal, and transmit 

Euler says that cellular communications 
are optimized for mobile users, but for in- 
building communications, packet-switched 
radio is more reliable, Ardis has approxi¬ 
mately 35 antennas in the Chicago area, 
with in-building coverage for a 35- by 70- 
mile region. According to Euler, Ardis 
would need only from five to eight anten¬ 
nas for vehiculai’ coverage. 

“Packet switching is only a way to low¬ 
er the COSE for the cellular companies,” 
Warfield says. “It won’t increase reliabil¬ 
ity. It wonT get into buildings any better 
than it does now,” 


receiver costs $495; the satellite re¬ 
ceiver is priced ai $995. The cost of 
services ranges from $80 to SI000 per 
month, with the AP wire service fetch¬ 
ing the top price. 

These systems will likely appeal to 
companies that need to provide low- 
cost, limited messaging services in one 
direction. The systems can use exist¬ 
ing paging systems lo send large blocks 
of data, which lowers the cost of the 
service. 


A Place m Space 

The two-way systems described thus far 
are earthbound: They rely on ground an¬ 
tennas to transmit data to roaming com¬ 
puters. This approach works well in New 
York City, where the population density 
can support a large packet-switched data 
transmission system or cellular infrastruc¬ 
ture, but it just Will not work in Alaska, 
where cells can be few and far between. 
Fortunately, satellites are able to fill in the 
holes. 

The Omnitracs system, which is pro¬ 
duced by Qualcomm (San Diego, CA), lets 
you receive messages anywhere in the U.S, 

contimied 
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WIRELESS COMMUNICATIONS 


INMARSAT COVERAGE 



Pacific Ocean region 


Atlantic Ocean region 

(West) 


Atlantic Ocean region 
(East) 


Indian Ocean region 


Pacific Ocean region 


Figure 2: Using four geosynchranous saieilites, hmmrsoi provides coverage to most of the earth's surface. 


Omnilracs is marketed to trucking com¬ 
panies, but some individuals use it, too. 
Steve Roberts, a spokesman for Qualcomm, 
drives around the country on a pedal-pow¬ 
ered bicycle equipped with the system. 
The flexibility and mobility of the system, 
however, require large antennas (the an¬ 
tennas are about the size of a basketball, 
and they come in weatherproof housing 
for mounting outside of a truck) and pow¬ 
er supplies that canT be carried around 
and run off AA battery power. 

Mobile Telesystems (Gaithersburg, 
MD) offers Inmarsat, a competing system 
that covers every location on earth except 
the North and South Poles (see figure 2), 
During the Gulf War, CNN comespondent 
Peter Arnett used the Inmarsat system to 
send his reporting out of Baghdad when 
the allied air attack began. He scooped the 
other networks because, unlike the tele¬ 
phone lines that were cut soon after the 
attack began, the satellite system continued 
to operate. 

The Inmarsat system provides two dif¬ 


ferent levels of service. The first level trans¬ 
mits voice communication for about $7 a 
minute using a base station that retails for 
$45,(KK). The second level piovidc.s pack¬ 
et-switched data for about 1 cent a byte. 
This 13-pound system costs $ 1 (XOOO, The 
central switch provides X.25 gateway ac¬ 
cess to E-mail on tlie wire-bound networks. 

The Pace of Change 
The world of wireless data communica¬ 
tions is changing at a fantastic pace. Bell 
Atlantic announced that it will be starting 
up a trial version of the CD! system in 
early 1993, In addition to Bell Atlantic’s 
CT>I prograJTi, the CDPD system is already 
being tested in Silicon Valley, and the cel¬ 
lular industry hopes to start installing the 
system elsewhere by the middle of 1993. 
And the RAM Mobile Data network will 
have two new base stations installed per 
week over the next several months, bring¬ 
ing coverage to over 90 percent of the U,S. 
population. 

The market research firm Forrester Re¬ 


search (Cambridge, MA) expects the num¬ 
ber of subscribers to w'lrelcss networks to 
reach 2,5 million by 1997, And according 
to Motorola, the market for wireless E- 
mail will reach $1 billion by 1996 because 
of advances in business decentralization 
and portable computing. 

The competition over die next several 
years will be brutal because the standards 
will be decided, in a large part, by the com¬ 
panies that ship the most boxes. Most of 
the technical problems involved with wire¬ 
less data communicalions are solved, but 
the marketing is just lieginning. Once the 
infrastructure is mature, wireless mobile 
computing will be as painless as dialing a 
telephone. ■ 


John P. Meih Jr. is a freelance technol¬ 
ogy M nf^r based in Woonsocket, Rhode 
Island You can reach him on BIX c/o ''ed¬ 
itors" or on MCI Mail at 264-J102. Peter 
Wayner is a BYTE consulting editor based 
in Baltimore, Maryland. You can reach 
him on BIX *'pwayner. 
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How much longer can you afford to wait? 


Create Overlaid Programs-Fast. 

BUNKER’", the world's first and 
fastest dynamic overlay linker, 
reduces your link time to seconds 
and reduces program memory 
requirements. Now you can use 
one linker for all your software 
projects. 

One Linker, Many Languages. 

BUNKER 2.0 links and automati¬ 
cally overlays DOS programs 
written in Microsoft* C, BASIC, 
Assembler, QuickBASIC ", 
Fortran, Pascal, Watcom" C, 
Zortech* C++, Clipper", FORCE' 
and in Borland® C, C++. 
Assembler, and more. 

Save Time and Memory. 

BLINKER removes the need for 
overlay structures, simplifies 
orogram design and reduces 
Tiemory requirements to save 
/ou time, effort and memory. 


Memory Swap Function. 

BUNKER is the ONLY linker to 
offer an integrated memory swap 
function, so you can run other 
large programs from within your 
program, with negligible memory 
overhead. 



Htgh Perfurmanne Dijrtamfc Linker 

Don't Settle for Less. 

Other major features include full 
CodeView" support, use of 
EMS/XMS at program run time, 
and enhanced execution speed 
of overlaid code. 


Time is Money. 

BUNKER offers all this in a frac¬ 
tion of the time it takes to link 
with your current overlay linker. 
You know time is money, and link 
time is no exception. 


Free Demo 

To try our free demo 
on your own code 



Call: 804-747-6700 
FAX: 804-747-4200 


Order now! 


If you can't wait any longer, we 
offer a risk free 30 day money 


back guarantee. 
Available in 5.25" 
or 3.5" diskette 
format. 


Price $299 

plus shipping & handling 




Blinkittc 


P.D, Box 7154 
Richmond VA 


© 1931 ailnkJnii. l^^mkEr tm a trademark caf Inn. DRer □nfy aRolicatile in LE and Canada. 
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Insert 

network here. 

As convenient as they are, portables have been out of the 
network loop long enough. 

Now the notebook is the network. 

Introducing the IBM family of Credit Card Adapters. 

We’re revolutionizing the business by miniaturizing 
our award-winning adapter card technology and con¬ 
forming it to PCMCL\ standards. So almost any portable 
can operate as a fully enabled node on virtually any 
network. 

Suddenly, personal comput¬ 
ing tools are transformed into 
corporate weapons that can give 
your enterprise a competitive 
edge while enhancing your 
investment in both the network 
and your notebooks. Imagine 
providing high-speed data transfer capabilities so users 
can nin applications, retrieve information, and access 
corporate data with their notebooks. 

Ihcse new adapter cards are just part of our growing 
family of LAN solutions meeting your needs now and 
into the future. 

To find out more, talk to your IBM authorized 
remarketer, or call 1 800 IBM-CALL, ext, S2L If you’re 
looking for someone to help you get more out of your 
network and your portables, weVe ready to fill the slot. 

IBM-meeting your LAN adapter 
technology needs. 



■ Conforms to PCMCIA Release 2.0 standards^ 

* 5-year warranty, 

• 3 industry standard options: Token-Ring^ Ethernet^ 3270 
Emulation, 
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Bigger, Brighter, and Flicker-free 
CTX Professional Monitors 






j '' 



r»- 


Built with eirgontmiic ingenuity afttrtrenil“Setting technoltjgy, 
CTX Profe^isionaJ Slonltors (.available in 14", 15^' & 17") 
are perfec(; for WINDOWS users: 

Flicker-fi^e images ui VESA :■ 

Nofi-interiaced 72 Hz refresh 
rate reduce eye strain^ , 


Dynamic screeen sizing and ptrsirioning are achieved duough 
Programniable Control in Professional Series (CPS) or 
Manual Ctmfrol in Multiscan Series (CMS); 
Flat-Square Screen (IS" ^ 17") increases 


High rejoin dons 

up to 1280 jc 1024 add 
to image sharpness 
and incR^ase the 
amoum of information ^ 
on WINDOWS; 

Full Screen 
Display is a tremend- 
DUS advantage in 
Graphics User Interface 
and Multimedia applications; 



CPSt 460/CMS 1461 CPS1760/CMS 1761 


display tdatlty while reducing 
distortion and screen glare. 

Low Radiation 
(MPRn) models are 
available for an 
additional protection 
against electro^ 
magnetic radiation. 
To rediscover what is 
coming through your 
bright WINDOWS, 
look into a brilliant 


CTX 


CPS1560/CMS1561 

CTX Professional monitor today. 


Where Monitors are CTXellent 


CTX INTERNATIONAL 

20530 Earlgate Street 
Walnut, CA 91789 
714/595-<>146 
Fax 714/595-6293 


CTX sotrra 

6090-F Northbelt Pwy 
Noremss, GA 30071 
404/729-8909 
Fax 404/729-8805 


CTX EAST 

146 Division Place 

Hackensack, NJ 07601 

201/646-0707 

Fax 201/646-1998 


CTX MIDWEST 

500 Park BIvtl,, Ste. 425 
Itasca, tL 60143 
708/285-0202 
Fax 708/285-0212 


CTX OEM 

1225 E, Crosby Rd., A21 
Carrollton. TX 75006 
214/416-9610 
Fax 214/245-7447 


©CopyrigW 1992. CTX Inlemalional. Inc. All Rights Reserved. All brand or product names are irademarka or registered trademarks of their respective owrers, 

ia _t_:_ r _ j (bccei i edc. toi 


















STATE OF THE ART/Wireless Communications 



STRETCHING 
THE ETHER 

How wireless technologies 
make the most of limited bandwidth 

PETER WAYNER 


R adio transmission is based on the 
principle that an accelerating elec¬ 
tron creates an electromagnetic 
field, Soch a field accelerates oth¬ 
er electrons. Thus, it*s possible to move 
electrons in one place and have the result¬ 
ing electromagnetic field push electrons 
in another location. The more electrons 
you move, the stronger the signal and the 
farther away it can be detected* All this 
happens at close to the speed of light. 

Moving electrons is simple. The trick 
is to move them in a coordinated fashion. 
With this capability, you can move infor¬ 
mation across great distances. And this, 
in a nutshell, is the basis of wireless data 
communications. 

Radio Waves 

The standard approach to radio transmis¬ 
sion is to move electrons at a specific fre¬ 
quency and either modulate the strength 
of the signal (as in AM radio) or make 
slight changes in the frequency of the sig¬ 
nal (as in FM radio). Faster frequencies 
make it easier to send more information, 
but faster oscillations require more com¬ 
plicated electronics. 

Two signals on the same frequency com¬ 
pete and drown each other out. To avoid 
this chaos, the FCC allocates parts of the 
spectrum for specific uses. Early on, TV 
and radio systems received licenses for 
their frequencies. The FCC also allocated 
regions of the spectrum for personal use 
(e,g„ the CB and ham radio bands). But 
the spectrum is a limited quantity, and the 
demands of new technologies are putting 
pressure on the FCC to allocate frequencies 
to many different groups. 

The tcchnic£il challenge is to pack more 
users into a narrow band of the spectrum, 



ILLUSTRATION: DAVt CALVER®ig93 
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OS/2 or NT + 50 MHz = Power! 


If you at© an OSj^ or Windows NT developer 
and you are porting an application that needs 
rcAjust 32-bil support your wait is over. 
Microway is currently shipping NDP Fortran- 
386/486 for OS/2 or NT, afong with our 
C\C^ and Pascal. Our products work with 
the IBM and MS linkers and can directly 
access their respective APIs, taking lull ad¬ 
vantage of the 386/486 gigabyte address 
space. The biggest advantage of these new 
32-bil operating systems over DOS is their 


386,486 and i860 Compilers 


Our NOP family of compilers generate globalty 
optimized, mainframe quality code that runs on 
the 386, f 486, or i860 in protected mode under 
Coherent, DESQview, UNIX, OS/2, or extended 
DOS, The compflers address 4 gigabytes of 
rr^emory while supporting the 287, 387, Weitek, 
and Cyrix EMC coprooessors. Applications can 
mix code from all three compilers and assembly 
language. To simplify your ports, we offer 
ClearView, our full-featured, windowing 
symbolic debugger that works with DOS 
versions of NDP 386 and 486 compilers, 

NDP Fortranwi is a full F77 with F66 and DOD 
extensions that is 99% VMS compatible. Also 
contains new F90 features & MS compatibility. 

NDP C|C++™ runs in three modes: K&R with 
Sys Vand MS C extensions; 100% ANSI C; 
and C++ Beteasa 2.1 compatible. 

NDP Pascal™ is a full ANSI/IEEE Pascat, with 
extensions from C and BSD 4,2 Pascal, 


NDP Language Pricing 

NDP Fortran, C|C++, or Pascal — DOS 
products indude NDP Tools and Extender. 436 
DOS version includes Weitek support, royalty^ 
free binder, and ClearView-386. All DOS com¬ 
pilers come with GREX, Microway’s ibnaryof 160 
MS C compatible lower level graphics and 
hardware interface toubnes, 

OS/2™orNT. .$595 

386 DOS (inoludesTools).$695 

486 DOS (includes Tools, Royalty-free 

DOS Extender and ClearView).$995 

3861486 UNIX V. 3 or V. 4 ........ .$1195 

i860 Compilers ..$1995 

386 for Coherent ...$295 

crearView-386™—our windowing 32-bit sym¬ 
bolic debugger that runs with our 386 and 486 
DOS products.. $195 

NDP iMSL is a Microway port of IMSL mainframe 
library to the ^^60,486or386. Math Library, Statistk^ 
Ubrary, Special Fitnctions.....$2000 

NDP Plot™.. $19$ 

NDP/FFT™N DP or 80x87 version... ea.$250 
HALO Professional for 386. $595 

NDP NAG™ Workstation library Is a subset of the 
NAG mainframe libraries. Has 172 routines for 
differential equations and eigenvalue problems, 
rr^trk operations, fitting curves, statistics, and 
regression analysis.. 3^ Version: $895 


ability to pre-emptively multitask, which 
dramaticatly improves the speed of hard 
disk I/O and multitasking in general. 

Microway has also engineered a comptete 
line of 466 workstations which are ideal plat* 
forms for both developers and users who are 
into number crunching. Using removable 
hard disks, we can set up a system for you 
that can be used for DOS, NT, OS/2 and 
UNIX development! Scientists and 


Number Smasher-860^ 


Number Smasher-S60 is the highest perfor- 
mancs coprocessor card ever to run in an ISA or 
EISA bus or as part of a transputer system. 
Delivers up te 80 million floating point operations 
per secxxid at 40 MHz and produces 11.8 double 
precision Unpack megaflops. The board comes 
standard With an EISA or ISA interface, 8 meg of 
high speed memory, and your choice of NDP 
Fortran, C|C++, or Pascal for the iBBO running 
under MS-DOS, UNIX, OS/2, SunOS, or 

DESQview.. 33 MHz: $5000 

40 MHz: $6000 32 MB version: add $2500 


1860 Vectonzers and Libraries 


NDP NAG/8S0 is a Micro way port of the NAG 

workstation library to the i860__$1495 

NDP HALO-860 inctudes HALO Professional 
and an Interface library which makes HALO 
directly callable by the i860...$995 

860 Vectorlzer includes PSR VA$T-2 which 
converts a C or FORTRAN program into a new 
program which calls the Intel Vector library. 
Includes the Intel Vector Library and 
Micro way's iS60 Profiler..$1495 

860Vector Library—Written for Intel, includes 
over 400 vector primitives that take advantage 
of the 1860’s cache, dual instruction mode, and 
pipelined multiplier accumulator.. $495 

IGL — a 3-D Graphics Pipeline that performs 
geometry and rendering using routines which 
use the i860’s built-in graphics hardware: $495 

Kuck & Associates CLASSPACK — Hand- 
coded, pipelined libraries for the 1660. 

■ Basic Math Library ..$500 

■ DSP—OverlOOroutinesinduding 1 and 
2*D correlations and convolutions. Does 
1024 Complex FFTin 1 msec— ... $750 

* DenseArray solver package.$750 


Speciaf! SX Your AT! 


FASTCache-SX/Pius™—The "Windows Solu¬ 
tion". Converts your 286 into a powerful 25 MHz 
386SX. Combines Micro way’s award-winning 
FASTCache*SX accelerator with up to 16 meg of 
extended memory. Features an Intel 486-slyle 
16K internal cache and 3a7SX coprocessor so^* 
et Uses a 16-6^ s^ol Outperforms most SX sys¬ 
tems! Installs in minutes in over 100 AT systems 
including AST, Compaq, Epson, HP, IBM, NCR, 
NEC, Speny, Tandy, Zenith and more! 


FASTCache-SX-20 ..$295 

FASTCachc-SX/Plus-25 .$495 


engineers will appreciate the fact that our 
top of the line 4^ boxes use industrial 
strength power and cooling — thafs one 
of the reasons why half of our Number 
Smasher^d60s have gone out in a 50 MHz 
486 workstation. Another important 
reason is the fact that the 860 save you 
thousands of dollars month in Cray or 
3090 rentals. For more information, please 
call Microway’s Technical Support 
Department at (508) 746-7341. 


Our Tenth Anniversary 


Since 1982, Microway has been serving the PC 
community and we wish to thank all of our 
custenners for their continued support. 


386/486 Custom Workstations 


A M lore way Black Tower is the ideal solution for 
a oost-effective desktop system, personal super¬ 
computer* file or computation server, or industrial 
PC. Microway workstations are used in corpora¬ 
tions, government research labs and university 
engineering departments on applications ranging 
from CAD to Tmancial analysis, software develop¬ 
ment to basic research. They come standard with 
two or more th ermostatically controlled fans, 250 
Watt motherboard power connectors, and 
American-manufactured industrial grade power 
supplies. Our 386 and 486 rTX>thertK3ards are 
carefully burned in arto tested. Top speeds are 40 
MHz for the 3B6 and 50 MHz for the 486. Choose 
from a ful line of high quality options te ojstomize 
your workstation. The base system includes e 
sleek, black tower case, a blacjc tactile response 
keyboard, four megabytes of nnemory, a 250 Wat! 
American power supply and one fbppy drive. 
Each system Is backed up by a one year wananty 
and t^best technical support in the industry. Our 
406Bn was a recent Digitaf Review Target 
Award nominee. Our frequently goes out with 
three to five i860 cards mnning NFS on UNIX. 
With a peak throughput of 400 megaflops, this is 
the most cost-effective way to boost the power of 
your Sun network. Microway systems have 
earned an international reputatbn for outstanding 
design, piice/performance value and reliability. 

386BT®-40 ISA 64K cache 200W $1395 
486B^T-33 !SA 64K cache 2S0W $2495 
4868^-33 EISA 256K cache 250W $3395 
486B^-S0 EISA 256K cache 250W $3g95 
486B-50 EISA 256K cache 350W $4495 


Math Coprocessors/Overdrive 


WEITEK: 4167-25/33.$350/$750 

3167-25/-33 .$200/$250 

mW3167 Micro Channel-25/33: from $700 

mW3167/B0387 Board.$200 

INTEL: 207XL.$90 

387SX: $60 38716-33: $90 

Overdrive 20 M Hz: $425 25 M Hz; $545 

RapidCAD . $350 

Cyrix; 

83S87-25: $79 a2S87-20: $85 

83D87-33: $99 83067-40: $1 29 


Nbaroway 

^ Ge 


Technology You Can Count On 

Research Park, Box 79, Kingston, MA 02364 USA (508) 746-7341 
Kingston-Upon-Thames, UK., 081-541-5466 USA FAK (508) 746-4678 
Germany 069-752023 Greece 30 12915672 Japan 047 423 T322 Poland 22-410041 
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STRETCHING THE ETHER 



CELLULAR 

FREQUENCY ISOLATION 


Transmitlers 



Frequencies 


Figure 1: In celhdar trammhsiom, the 
xame frequencies can't be used in 
adjacent cells. Frequencies must he 
isolated to avoid interference. 


and a good example of this is cellular radio. 
Before the invention of this technology, 
radio telephone service was expensive and 
limited because each call took up an entire 
frequency. Cellular technology works be¬ 
cause the system can limit the power of 
each signal to the minimum amount nec¬ 
essary* This limits interference to a small 
area around the base station and the porta¬ 
ble phone. When you place many antennas 
around a city, towers in different locations 
can use the same frequency without expe¬ 
riencing interference* 

CeJluJar Maps 

The standard configuration of a cellular 
telephone system is a grid of hexagonal 
cells. Initially, a city may have only one 
cell* When competition for the limited 
channels becomes too fierce, the cell can 
be divided into seven smaller hexagonal 
cells of one-third the radius of the original 
cell. The subdivision can be repeated, and 
some companies talk about nanocellular 
systems that cover an office building with 
thousands of cells often no more than 3 or 
4 feel in diameter. Adjacent cells must use 
different frequencies, but cells on oppo¬ 
site sides of the grid can use the same fre¬ 
quency without experiencing interference 
(see figure 1)* 

The CDPD (cellular digital packet data) 
system was designed by IBM and the cel¬ 
lular communications companies to pro¬ 
vide data communications in the cellular 
range without impeding voice systems. 
The system uses telephone channels Just as 
a modem uses a telephone line, but it’s 


nimble enough to Jump frequencies when a 
new telephone call starts in the cell* Tlie 
system is limited by the number of fre¬ 
quencies available in the ceU: When all the 
frequencies lire in use, the network locks 
out new connections. This all-or-noihing 
performance is different from the data-only 
network from RAM Mobile Data (New 
York, NY), in which the data rate merely 
slows as more users enter the system and 
compete for free slots. 

It’s expensive to subdivide a cell and 
add new antennas and telephone lines to 
handle new calls* Another method of in¬ 
creasing the capacity of a system is to turn 
to digital technologies that can use sophis¬ 
ticated compression techniques. Tire best 
digital systems model the human voice 
box to provide the optimal compression 
of conversation. Some of the best vocoders 
(i,e*, the compression chips that convert 
voice to bits) can encode a 30-kHz signal 
in about 4000 bps. 

Once voice signals are converted to bits, 
there are a number of ways of packing the 
signals closer together* A system known as 
TDMA (time division multiple access) is 
able to place three signals into a channel by 
interleaving them. Another approach that 


is being developed by Qualcomm (San 
Diego, CA), called CDMA (code division 
multiple acGess), uses spread-spectrum 
spreading codes to fit up to 10 times more 
data into a channel. One frequency can 
handle several connections at a time (see 
figure 2)* 

Tlie CDMA system also includes an im¬ 
proved method of handing off calls be¬ 
tween cells. For example, imagine you are 
cruising along the highway, talking on a 
frequency, and your car crosses the bound¬ 
ary of the cell. The central station of the 


Cellular Transmisaion 

• well-established infrastructure 

• lower hardware costs 

• lower transmission costs 

Packet-Switched Radio 
Transmission 

• more reliable 

• faster 

• optimized for data 


What business does sound 
have in a computer? 



* For starters, you can increase your 
. productivity when you proof spread- 
sheets with the new Microsoft' Windows" 
Sound System. Just highlight a series of num¬ 
bers or words on the screen and it will read 
them back to you. It will even read them aloud 
as you enter them, if you Uke. To hear more, 
turn the page. 
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Essential Development 
Tbols At¥)ur Fingertips. 

MKS IboUdt—AD the Toots of the ITade for Professional 
Programmers and Application Developers. 


M KS Toolkit puts a powerful suite of easy-to-use development utilities within your grasp. MKS Toolkit was 
designed by developers for developers. That’s how we knew precisely which programming instruments to 
give you — and how to make them work together so you can achieve levels of 
productivity you’ve only dreamed about — until now! 

Developers working on DOS can now get the extraordi¬ 
nary power of tools that were once avaUable only on UNIX. 

Only MKS Toolkit delivers a futi suite of these essential toots 
on your PC, and allows you to switch quickly back to your 
DOS applications. For multi-platforra environments, 

MKS Toolkit is fully compatible with UNIX systems, and tracks 
both POSIX and a/Open standards. 

Now it’s easy to take hold of all the tools of your trade. 

MKS Toolkit enables you to develop the technology 
of tomorrow — today. 

Start shaping the applications of the 
future! Call now to order your copy 
of MKS Toolkit 


Some of the 170+ utilities in MKS Toolkit 4.1: 

A new, easy-to-use. efficient UUCP communications 
package that connects you to the world. 


► MKS AWK, the fast prototyping and report generating 
language, now with a new AWK compiler. 

► MKS KomSheJI, the full-featured programming language 
that allows you to interchange scripts with UNIX and 
POSIX systems. 

► MKS Make, the software construction utility that lets you 
update files automatically. 

► MKS Vi. the full-screen editor. 

► New Windows icons for frequently used commands. 

► Full on-line reference manual. 

► Interoperability with Open VMS, CTOS and MPE/iX. 

► A full array of commands for profiling, compression, archiv¬ 
ing, file processing and customizing your PC environment. 


MKS 


35 King Street Narih 
Waterloo, Ontario, Canada 
N2J 2W9 


Price: $299, Upgrade $99. Call for multi-user pricing. 30 day money back guarantee. 

For inTorniation on how to order, call IVIKS at: 1-SD0-265-2797 (US and Canada) ; 

or (51 9J 8S4-22S1 * Fax (519) 884-8861. fntemationul cnstomfrs plemc calb 
AUSTRALLi +61 03 580 1333 ■ BIL4Z1L +55 83 333 1904 DENMARK +45 87 72 00 • FRA.NCE +33 1 48 77 22 44/ 

+33 1 47 ST toil* GFiRMANY +49 0721 988 280 / +49 0551 50762 0 / +49 06126 595 0 / +49 022135 15 24 
JAPAN +81 3 5702 0351 • NE'IHEHLANDS +31 020 6 14 24 63 • SWTiDEN +46 013 111588 
SWrZERlAND +41061 421 32 01 - UK +44 0364 53499 / +44 0763 244114 / +44 071 833 1022 

MKS and MKS Tooikk, MKS KomSheli MKS AWK. MKS Make, MKS UUCP md MKS Vi are trademarks of Mortice Kent Systems 
UNIX is a registered trademark of UNIX System Laboratories, In c. Alf other trademarks are acknmdedged r :' 7 
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cell notices this when your signal becomes 
weaker. Tt notifies the neighboring cell to 
pick up your call, imd your telephone must 
switch frequencies. 

This isuT much of a problem when you 
are talking—you might lose a word or two, 
but humans compensate For this. But data 
transmissions are less forgiving, and the 
lost bits can mangle a fax transmission or 
a database access. CDMA uses a “soft" 
hand-off system that lets both cells broad¬ 
cast the same signal at the same time on the 
same frequency. As the car moves from 
one cell to another, the strength of the clos^ 
er signal grows and that of the old one 
fades. When your car is in the range of the 
new cell, the old ceiTs transmitter stops 
broadcasting your call. 

Data-Only Networks 

Pure data networks use different metliods 
than cellular networks. RAM Mobile Data's 
Mobitex system bre;iks data into packets of 
information and transmits the packets in¬ 
dividually. The first packet contains ad¬ 
dressing information and the number of 
subsequent packets. Tlie other packets con¬ 
tain 48-bit blocks of data and 21 bits of er- 
nor-correcliug information. All the biLs form 
an overdetermined system of linear equa¬ 
tions that have 48 unknowns and 69 equa¬ 
tions. 

Basic algebra is used to detect and fix 
errors. If one bit is flipped by mLstake, the 
equations will not be consistent, making 
it possible to identify and correct single-bit 
and bit-pair errors. The protocol is capable 
of detecting errors in up to 15 consecutive 
bits, although there isn’t enough informa¬ 
tion to correct errors this large. In such 
cases, the receiver can ask that the data be 
resent. 

The RAM Mobile Data Mobiiex network 
requires that every packet be acknowl¬ 
edged. If it'^s not, the network rebroadcasls 
the packet until it is successfully received 
and acknowledged. This redundancy is 
important when you drive through a tunnel 
and break the radio connection. But what 
if the acknowledgment signal from the 
portable to the ba.se station is mangled? 
The base station assumes that the packet 
did not arrive successfully and rebroad- 
casts it. Suddenly, your machine is flood¬ 
ed with duplicate packets. This can lead 
to an endless cycle of acknowledgments. 
The Mobitex system avoids this problem 
by labeling each packet with a number 
from 1 to 15. Tlie stations discard pack¬ 
ets with identical numbers. 

The RAM Mobile Data Mobitex network 
accommodates the thousands of transmit¬ 
ters that want to communicate with the 
base station with a procedure called shtied 
aloha. At predetermined intervals, the base 


CDMA 


Receiver 



figure 2: With CDMA, all users share the same frequency, hut each signal is created 
with a unique code—the spreading code—that replicates the original signal when 
multiplied by the signal long as the receiver uses the same code, only one signal 

at the receiving end will decode clearly-—that is, as something other than noise. 


station broadcasts a "Tree” message, which 
indicates that there will be n slots of free 
airtime of jr milliseconds apiece available. 
Computers wait for this message and use an 
internal pseudorandom number generator to 
choose one of the n slots. The base station 


puis ihese contact requests in a queue and 
deals with them in turn. Collisions between 
rival computers broadcasting at the .same 
time are minimal as long as enough free 
messages are broadcast. 

The network’s protocol ensures that the 


What business does sound 
have in a con^uter? 



•itfl communicate more eflfec- 

; tively by adding your voice, or even music, 

■ to documents and presentations. Just record 
it, drag it and drop it in. 

Microsoft Wmdovre Sound System can also 
recognize and execute spolren commands like 
open, cut and pasteSon can easily create custom 
commands in any application for the Microsoft 
Wmdows 'operating system. Want to hear some¬ 
thing else? Turn the page. 
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AlkiewABCFlovvCharter2.0 

makes flowdiardrig fastet; 
easier than ever! 


Now the leader in 
TOidows graphics puts 
its know-how behind 
the world’s #1 Windows 
flowcharting solution! 

Introducing ABC Flowcharter* 2.0 
from Micrografx. With all the terrific 
features of the original. Plus an array 
of exciting new features that make it 
better, faster, easier than ever! 

Our all-new user interface 
conveniently displays tools in a 
handy toolbox. No more searching 
through menus. Just point and click! 

Customizable shapes and shape 
palettes let you tailor ABC 
Flowcharter 2.0 to your particular 
applications. And we’ve added new 
palettes of symbols for specialized 
charts like dataflow diagrams, audit 
diagrams, and many, many more. 


“A Windows-based package 
that's both powerful and easy 
to use.” 

InfoWorld 
April 20,1990 

"Turns making flowcharts into 
child’s play.” 

DBMS Magazine 
August 1991 


You’ll be able to choose from new 
line types and styles, including 
curved lines. And take advantage of 
an exciting new feature that auto¬ 
matically connects shapes. 

Enhanced text capabilities let 
you edit text right on the chart, and 
mix different fonts, sizes and styles 
at will. 

And best of all, you'll enjoy our 
friendly 24-hour telephone support 
(weekend hours too). (U.S. only) 


If you're already an ABC Flow- 
Charter user, call now for upgrade 
information. And if you’re not, find 
out just how fast and easy flowchart¬ 
ing can be - with all-new ABC 
Flowcharter 2.0! 



CALL TODAY FOR^ 
UPGRADE INFORMATION 

1 - 800 - 998-0153 


MICROGRAFX™ 

Micrografx, Inc., 1303 Arapaho, RichatrdBon, TX 750S1 {214) 234-1769. Micrografx has ofTices in Toronto, Paris, London, Munich, Mflan, Sydney, CoMnhagenandTbkyo. CopyrigJit©1992, Micrograhc, Inc. 

All rights reserved. MicrDgmhianjd ABC Flowcharter are registered trademarks of Micragrafx, W. 


UNITED KIMGOOM SCANDINAVIA GERMANY FRANCE 

(44H0} 483 747526 (45)43432677 (49)892603830 (33) (1)69181950 

Circle T90on Inquiry Cord. 


























































STRETCHING THE ETHER 


balance between throughput and free slots 
can be varied during the day. During peri¬ 
ods of high loads, a network might broad¬ 
cast only a small number of packets be¬ 
fore sending a free message to look for 
new contacts. When the load is low, a net¬ 
work can send many more packets to sta¬ 
tions before initiating a free message, be¬ 
cause it can be reasonably certain that there 
will not be many new freld units requesting 
contact* 

The Internet Model 

A company in California called Tether- 
less Access, Ltd*, is designing a system to 
link all the computers in a metropolis into 
a wireless network* The big difference be¬ 
tween this vision and that of other net¬ 
works is that here the computers organize 
themselves; there is no company control¬ 
ling the system and taking a few pennies 
for every squirt of data that is sent over 
the airwaves. 

The basic principle of the TAL network 
is that each computer routes eveiy packet 
that comes its way that isnT addressed to it. 
When a computer wants to send a mes¬ 
sage, it simply broadcasts the packet with 
the address, and the other computers in 
the network repeat the message until it ar¬ 
rives at its destination. 

This would seem l ike a piped ream if it 
were not for the fact that several networks 
already operate like this* The computers 
on the Fidonet and the Internet rely on 
their neighbors to pass on E-mail, news 
articles, and other messages. The catch is 
that the Internet and the Fidonet use the 
telephone system for packet trading* The 
TAL network does not need this infras¬ 
tructure, because the air is still free—al¬ 
though in limited quantities (the FCC al¬ 
lows unlicensed broadcast on only a few 
small bands). 

Overcoming the Odds 

A number of technical problems stand in 
the way of the success of the TAL idea; 
however, they are not insurmountable. The 
biggest one is cooperation. All the com¬ 
puters and their transmitters must ensure 
that they don’t step on a signal of another 
system. Protocols must be designed so that 
a computer uses the minimum amount of 
power necessary to reach its neighbors— 
more power disturbs more people. And 
the system must design routing networks to 
make sure that messages are not replicat¬ 
ed or sent throughout the network, ^ding 
clutter. 

Each of these problems has been solved 
in the laboratory, and it’s only a matter of 
time before networks like TAL’s are avail¬ 
able to the public* In the meantime, the 
WINForum (Wireless Information Net¬ 


works Forum) is developing etiquettes for 
the PCS bands. 

There are even more fundamental lim¬ 
itations to a network like the one proposed 
by TAL, though. Tlie bandwidth of the ra¬ 
dio spectrum is more limited than the band- 



bigger dream of 
putting a transceiver 
on every home. 



width of wires and fiber-optic cables. Tele¬ 
phone companies are already proposing 
test systems that will allow each home to 
receive video on demand. The airwaves 
cannot begin to approach this level of in¬ 
formation flux. 


TAL is already setting up a test network 
for the San Diego library system, using 
Macs donated by Apple Computer’s Li¬ 
braries of the Future program* It's also 
starting a larger test-bed in the San Fran¬ 
cisco Bay area that will offer a wide range 
of options. And the company is investi¬ 
gating building networks, linking some of 
the U*S* Army's Defense Technical In¬ 
formation Centers around the country. 
These projects will test the ability of com¬ 
puters to cooperate* 

Many other companies are bound to ad¬ 
dress the same questions; however most 
are limiting their focus to offices. But TAL 
has a bigger dream of putting a transceiv¬ 
er on every home and letting a network 
grow around the country* The biggest ob¬ 
stacle is getting enough of the spectrum 
and developing the momentum to accom¬ 
plish the task* If the FCC allocates part of 
the spectrum for these populist data net¬ 
works and promulgates the necessary rules 
for its use, TAL may see a shining, wire¬ 
less network evolve* ■ 


Peter Wayner is a BYTE consulting edi¬ 
tor based in Bahimore, Maryland, You 
can contact him on BIX as "pwayner.** 


Microsoft ^Mndows 
Sound System.’Vbu’ll be 
heariiig a lot about it 



It’s the complete audio solution for 
wBsax I your business, with all the hardware and 
* i software included. Call (800)426-9400, 

Dept JK8, for a fiee demo dis k that’ll bring the 
Microsoft Windows Sound System to life on 
your PC. It’s the first audio system sprecificafly 

designed for the ■*- _ 

Microsoft Wmdows 

operating system.’ Making it easier 


tA* WiKimis iiptraiatg system 3.1 i>r Aifer. Detm u oir dak. (Mergaod while suMi^ 

taiL the SO Slates, coil (SOOi Sept JKB. For n^rrmaliiffi anh: Ix call S63 

90$S;txiaidftbefMr4Sisi&aifdCmadif,cfdl{20S}^S^l®I9^" ’ . 

Pmted m tke USJLMkroefdikaregalered tmdamrk and Windowsimti 
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Winning Streak, 
Great Software, SD’93.. 


TIk Winning Streak 

Goes On! 

You HMy have tvon: 

• Fully-loaded386SX 
Notebook from GRID 
Systems 

• ScienttfrcCalailator 

• $10 or $20 off your 
next Shop purchase of 
$249 or $399, 
respecthely 


Your Winninc Streak prize code is: bpisl. Call for your 
PRIZE AND OFFICIAL GAME RULES. Winning Streak is back by popular 
demand, with valuable prizes and cash discounts for Programmer's 
Shoppers. Call 1-800-421-8006 for your prize and more information, 
tlien head to your fax machine for a free Priority Pass to SD '9.^. die 
place where the industi)' happens. Test drive new and updated products 
from 200+ companies who cater to developeis, and lots more. To get 
your free Priority Pass to SD '93. call (617) 740-0025 from a fax 
machine and enter SHOP-093 when askol for a FastFaxts number. 




WATCOM SQL 
Developer’s Edition 

by WATCOM 

Sew Prothicf-'Spkciaj. iNTHoni xtorv Offfir, 
Cttmpttfic clicnt/scT\iY Jutvcltipmeni tnol 
allows you lo dcweEo(j and deploy sinj^le-user 
standalone applicatinns, and to develop appH* 
cations for use mih the Network Server Edition 
(sfild separately), Includes: Siugle-user data¬ 
base server (Ixiih 16- and 32-hU versions); 
AOME appHeaiion development system; 
liui bedded SQL/(1 preprocessor; SQL libraries 
for mmm c, ms ca:++ and mx:++. 

LIST: ms PS l*Tke: $379 

Fiistfaxis IO44-0J5 


WATCOM C9.0/3S6 

bymTCOM 

Develop and debug 52-bit applications for 
extended 1K)S, Windows and OS/2 2.0. 
Includes royiilty-free 52-bit DOS extender, 
true 52-bU Windows (dll Application Kit, our 
ikit, tight, and reliable 32-bit Code OptlmiJier, 
licensed Microsoft Windows SDK 
Cumponems, an iiiEeraciEve S<iurce-Level 
Debugger, an Execution Prolderand morel 
Now includes OS/2 2,0 support. 

I1ST:$805 PS Price: $599 
fiistftms /044W9 




High C/C++ v3.0 

by MetaWare Incorporated 

Me: aWarc Incorporated Introduces its newest 
product: ilic 32-hit High (K++ compiler, version 
5.0. Hi^i C-n- Lx a true compiler, not a C to C++ 
transiator. ‘Incremental Strengths" lets you spe¬ 
cify [lie level ofC+-<- compilation, allowing you to 
migrate from C to C++ one C++ bk>ck M a time, 
Induded in the package is a C++-tailored source- 
level debugger, smd a 52-bit Application Develop¬ 
ment Kit for Windows. MelaWaie offers a hill line 
of raulti-ianguage, multi-plaifomt compilers ftir 
professional st^ftware developers, 

liST; $795 PS Price: $749 
fiistfimts 89-063 


5VS C3 ANSI C, Pascal, 
ar FORTRAN^T? 

by SiUcon Valley Software 
Only from the Programmer's Shopi ANSI 
compliant, optimii^3ng, 52-bit complIetT^; 
DPMl-complianl, royalty-free DOS e.\tender; 
source level debugger; utilities. Supports "flat 
model" code. Linker, librarian, make, L387 
emulation, W51/4167 supptjrt. Interoperable 
languages! Call: 4l3o72-88D 

LIST PS Price 
ANSIC $325 $315 

Pascal $325 $315 

FORTRAN $395 $375 

FasfFaxis 1938-048: (C), 1958-050: 
(roscalh ms-049: (FOffTMV 




Distinct TCP/IP for 
Windows 

by Distinct Corporation 

Distinct TCP/IP for Windows SDK extends [he 
TCP/fP and KPt/XPR networking capabillUcii 
to Microsoft Windows, Includes die smallest 
and fastest DLLs today available for Berkeley 
Sockets, RPC, Telnet, and FTP. Coexists on the 
same b<jard with r,an Manager, Novell and 
Banvim. Supports PackeLs, NDiS and DDI dri¬ 
vers. Only 5KB of DOS memory required. 

OSM) LIST: $495 PS Price: $439 
(j\f}p!iajtiom)U^: $395 PS Price: $379 
FastFaxts I951-003:(SDK}, 1951-007: (App.) 


The PKWARE Data 
Compression Library 

by PKmRE 

The PKWARK Data (2)mpre!ksi(m Library 
allows software developers to add data com¬ 
pression technology to applications. The 
application program controls all data I/O, 
dlow-ing data to be compressed or extracted 
to any device or area of metnory Only 35K of 
tnemory is needed to compress data, and onJy 
12K is needed to extraa data. Compatible with 
MSt; BC++, TC, TP 6.0, Clipper, Basic 4.5, 
7J,x\SM. 

LIST. $295 PS Price: $375 
FastFaxts 3043-011 



To Order Call 




1 - 800 - 421-8006 




















































Q+E Database Library 

by Pioneer Software 

Q+E Ikml>ase library provides complete 
database cojinecli\ity to Windows and OS/2 
applications using O^Tianiic link Libraries. 
QEUB can read, insert, update, create or 
delete database records for the following data¬ 
base formats: Btrieve, dBASE, DB2, Excel files, 
mORES, NetWare SQL, Grade, CIS/2 DBM, 
Parados, SQt/^OO, SQLBase, SQUDS. SQL 
Server, Sybase, Tandem NonStop SQL, text files, 
and XDB. 

LINT: $399 PS Price: $359 
FmtFaxts2i37-0l2 


...the Programmer’s Shop gives 
you all three. Shop the Shop. 


star Trek"; 

The Screen Saver. 

by Berkeley Systems 

Beiim aboard ±e Enterprise"' with Captain 

Hrk and Mr Spock on a mission to prevent 
screen burn-in, EncounkT trilling Tribbles, 
Kiingon battlecruisers, and burrowing horta, 
Tliis afi new^ screen saver provides over 15 ani¬ 
mated display's, password protection, Sy-stemlQ 
and full compatibility with Alter Dark, 

LINT: $60 PS Price: $59 

FastfaxL^2900-007 


ProtoGen 3.0 

by Proioview 

NEW VERSION! The industty standard for 
code generation and prototyping Windows 
applications. Develop the user interface of 
your application using Visual prototyping 
methods. ProtoGen generates expert level, 
commented code for ANSI C, Microsoft MFC 
C++, Borland OWl C++, Tbrbo Pascal, and 
Microsoft NT Win52 All generators indudcdl 
User Code is preserved from one generation 
to the next. It's easy^ and f^i. 

LIST: $199 PS Price: $99 
FastFaxts 2115-009 


WindowsMAKER™ 

Professional 

by Blue Sky Software™ 

Considered the easiest and festest w to tTeale 
MS-Windows applications in C/C++, Generate 
the Windows ,0^ w/cnmplete source & produc¬ 
tion files (no myalties) . Just Pnini 8l Click to 
define the Window's user inter&ce. Lets you ani¬ 
mate your design to instantly test look & feel and 
make changes on the fly witliout needing to 
compile. Custom code is preserved during code 
regeneration. The leiding development tool for 
Microsoft W indows. I lighly Recommended 

LIST: $995 PS Price: $B95 

FastFaxLK200I-m 


B Visual Basic for DOS 

" by Microsoft Corporation 

Draw fomts, controls: write ev'ent-procedures; create 
custom ooiiimls—in DOSf Create new apps or com- 
lane with existing &C++ or Pascal code, Ifi^' com- 
B [sttihle with V%ui Basic for Wirubw^i. Run existing 
K Qukk fiasic/Basic POS oxid 8ftxS6 compiler creates 
B 10Q(% stindalone EXE files; 586 code genetatiem; 

B MOVE overi®?; an integrated IMM and mudi Tnore! 

■ rni PS Price 

■ PRO $495 $539 

P Standard $199 $139 

rastfiixfs 502-4miPm), 502-467:(StaTtd.) 


Visual Basic for Windows 2.0 

by Microsoft Corporation 

When you need to create a Endows application 
quickly; nothing offers the sheer produciiviiy^ of 
MicTosoft \lsuai Basic 2.0, Standard Bdliion. A 
visual development environment, flexible pro¬ 
gramming language, and fast runtime execution 
make this the shorlest route to foE-ft'aiurcd 
Windows applicaiinns, Tlie Ih^t^ifi^lonal Edition 
includes messagiiig and data access capabilities, 
a wide variety of add-on took, aud more. 

USY PS Price 
PRO $495 $399 

Standard $199 $159 

FastFaxts502-443:(PROl302-43I;(SiaM) 


But wait, there's more: Bargains galore! 



LIST 

PS 


LIST 

PS 


LIS7 

PS 

After Dark for Windows 

511 

28 

• DR DOS 

99 

59 

• Obiecfltsion 2.1 

150 

115 

BUnker 

299 

269 

• Laplink Pro 

170 

109 

« ProComm Pins 

129 

89 

Borland C++ 3J 

495 

519 

• Lotus 1-2-5 for Wlndon's 

495 

359 

• QuattroPro 

495 

349 

BTrieve for DOS 

595 

599 

• MS Excel 

495 

529 

• R&R Report Writer Xbase Ed. 

249 

159 

Carbon Copy 6.1 

199 

165 

• MS Windows 5.1 

150 

99 

• WATCOM C 9.0/386 

895 

599 

Clarion Prof. Developer 2.1 

M5 

469 

• MS Word (Windows) 

495 

539 

■ WordPerfect 

495 

279 

Clipper 

795 

499 

• Norton Desktop for Windows 

179 

139 

• 2S6/DOS Extender SDH 2*5 

495 

435 

DESQview 386 

220 

149 

• Norton Utilities 

179 

115 

• 5S6/DOS Extender SDH 

495 

435 


Call the Programmer’s Shop today: 1-800-421-8006 

Mention Code BY293 


Call FastFaxts for product information any time, 
day or night. 617-740-0025. 

Get free informadoti on all of our mare than 10,000 producUs any time you 
like • Dial from a fax machine or fax-httard equipped PC ■ Follow the voice 
computer’s insiructions ■ Receive literature itismndy via fax 



Canada 800-446-3B46 
MA 617-740-3510 
FAX: 617-749-3018 

90 Industrial Park Rnad^ Hingbam. MA 02043 


• Credit card orders processed only when product Is shipped • All prices subject to change 

• International prices will very 


































Create and Deliver Professional 
Applications with New CA-Clipper 5.2 


Create And Deliver Professiotial 
Applicratiens Witti CA-Clipper 

CA-Clipper consists of a robust language, an efficioit linker, flexible 
prepitmsor and higjvperfonnance compiler. Together with tools 
sufi as an editor, debugger and make 
utility, these elements form a complete 
development system for the creation and 
distribution (jf pmfessional PC and 
L^N-based applications. 

Only CA-Clipper gi\'es you an open 
programming eimronment witii higlvlevel 
networking, dam entiy and database 
support. The extended memory system 
capability of CA-Clipper gives you 
additional power to build faster, more 
sophisticated applications, 

CA-Clipper Shatters 
DOS Memory Barriers 

• Dynamic overlay management lets 
you run applications that exceed 
available RAM—^without tlie need to 
manually create overlays 

• Virtual memory management allows 
applications to have up to several 
megabytes of strings and arrays 

Open Architecture: Freedom to Grow 

• Customize CA-Clipper willi user-defined commands and (iinctions 

• Build generic libraries to eliminate repetitive programming tasks 

• Build specialized libraries for applications such as acajunting, 
real estate and personnel 

• Seamlessly inti^te modules from languages such as C, 
Assembler, dBASE® and Pascal 

• Access data transparently from foreign tlaiasources wiili 
Replaceable Dahibase Drtveis and function libraries (availalile 
separately), including data on LAN dalabase sen'ers and 
mainframes via gateway's 

Simplicity and Ccmtrol: 

The Optimal Balance 

• Descriptive function/coEUinjaid niimes arKl concise operators 
promote language flitency 

• Syntax ranges fram simple, expressive commands to precise 
string and hie primitiv'es For minimal pragrammLng wdlli 
maximum control 

• CA-Cllpper promotes disciplined, jnoduiar programming for 
easier debugging, simplified maintenance and greater code 
reusability 

• Higli level ^'objects'’ simplify Lite constmction of sophisticated 
interfaces Build pop-up and puli-dowii menus, custom 
BROWSES and text ediioi^ quickly and easily 


Full-featured record and file locking gives dev^eiopers precise 
concurrency control 

Intelligent design permits read-through tm)rd and file locks 
Applications run quickly and reliably, even as networks evolve 

• Connect tel-AN database servers vvlth 
Replaceable Database Dri vers 
(av’ailable separately) 

Free DistHbutioti of 
Applications 

• CA-CIipper produces executable 
applications (EXEs) thatj-ou may 
distribute witliout additional oo&l 

• Multiuser CA-Clipper applications 
require NO license NO runtime tees 
andNOLANPacks 

Capacity 

• Procedures per applicatioiriuillmited 

• Functions per application; unlimited 

• Array size: 4,096 elements per dimen¬ 
sion, unlimited dimensions 

• Expanded Memory use; 0 to 32 MB 

• Virtual memory: up to 64 MB (main 
rnemoT)', expanded memol)^ hard disk 
space); up to l6 MB of object memory 

(diaracter strings, arrays); up to 9 MB (main mmioiy^ expanded 
memoiy) fordatabitse buffering 

Supplied Database Driver 
(DBF Format) 

• 1 billion records per djUa file 

• 1,000 fields per record 

• CHtr 200 open data hies (limited to file luuidles) 

• 15 active indexes per open datii file 

• Character fields (fixed lengtli): 65,536 characters 

• Numeric fields; 30 digits, precision up to 16 significant digits 

• Support for logical fields (true/false) 

• Dale fields: 01/01^0100-12/31/2999 

• Memo fields (variable length): 65.536 chai-acters 

Si’steni Requirements 

d-E^lJppCf 5.2 requii® aii lilM rS^.AT, KT. IXior lisofniJiiUhks; 64C1K KAAt; cspatidfdmaiKJr,' 
itijuires LIM 3.2 Etf hljitwr; haiddbk [K|ialfB3fi3r4k¥rii3pmenttK!S3,lDrhip;l]w.wuila^^ 
iKtiMiFfcsi-anipallMlfwtIil] DOS 3.1 nrlililjitr 

For a limited time only! 

flipper users can upgrside to version 5.2 for only $ 139. A com|ietitivE 
upgrade is also being offered for a limited time to all Xlxtse system 
users for only $179. and yoif 11 receive a free CA-dBFast, CA-Clipper 
Tools or CA-Clipper/CompiJer Kit for dBASE W (your choice). 

To qualify for die competitive upgrade, fax a copy of your 
manual covTer to 617-749-2018. 



FC Magazine EdUor’s CEoke 

CA-Cipper, m'SfmSMI recmtmllhe 
K Magazine FJUor's Choice auwdfor 
Xbckw Dei^4(^meni Systems in May 1992. 

(Tomputer* 

^SSOOAffS 

Scnwtwii jupcr.>gr dtsign 


Open Networidng: Freedom to Connect 

• Cicale and distribute miilliuser applications without IAN facie or 
woriislation licenses 

• Applications lun on all netwoite which suppori MS-DOS 3.1 
and higlier 

• Modest memory requirements allow smooth toleration with even 
(he lai^t network shells 


To order, call the Programmer’s 
Shop at 500.421-8006. Hurry, time 
is of the essence. Call to place 
your order today. 

Mention Code 8Y293 



1 - 800 - 421-8006 


To Order Call 

















STATE OF THE ART/Wireless Communications 



COMMUNICATIONS 
GET PERSONAL 

AT&T unveils its plans 
for the personal communications revolution 

BOB RYAN 


H aitd-held systems such as Apple’s 
Newton are advancing a vision of 
compuling that sees the personal 
computer not as a miniature main¬ 
frame but as an intelligent, highly sophts- 
licaied personal communications device. 
Behind this view are a number of tech¬ 
nologies—wireless communications, low- 
power processors, object orientation, and 
advanced integration—that are falling into 
place. Also important is the realization that 
these machines don’t have to be compati¬ 
ble with desktop computei^: They just have 
to be able to communicate with them. 
With a personal communications de¬ 
vice, you carry the computer and com¬ 
munications services (or your connections 
to them) in your pocket. The Newton 
made its big splash last summer (see the 
text box ''Applets PDA Vision’’ on page 
170). Now AT&T—Apple’s former part¬ 
ner in developing a low-power proces¬ 
sor—has weighed in with its own vision 
of the future of personal communications. 

The Computer as a Telephone 

In conjunction with Go Corp., AT&T has 
recently entered the personal communica¬ 
tions arena in a big way. AT&T and Go 
hope to establish their view of personal 
communicators as a standard platform for 
personal communications devices. 

As you might expect, AT&T takes a 
slightly different approach to personal 
communications devices than does Apple. 
According to Rakesh Sood, director of 
marketing of personal communications 
systems for AT&T Microelectronics, the 
AT&T-Go initiative takes as much or more 
of its content from the telephone as it does 
from the computer: “The primary appli¬ 
cation is personal messaging, such as fax, 
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Apple’s PDA Vision 


L ast summer. Apple Computer an¬ 
nounced the Newton (see photo 
A), a pen-based system weigh¬ 
ing less than a pound and de¬ 
signed to go anywhere dial you do (see 
“The PC Gels More Personal*” July 
1992 BYTE). Dubbed a PDA (Person¬ 
al Digital Assistant), the Newton fea¬ 
tures a low-power, high-speed RISC 
processor; a 32-bil multitasking oper¬ 
ating system; and Intelligent Assistant 
software. 

Intelligent Assistant perionns com¬ 
plex tasks bused on your pen input. For 
example, if you tell it to send E-mail 
to Susan, it would gel Susan’s E-mail 
address from your computerized Ro¬ 
lodex, construct the message with the 
proper headers, and then transmit the 
message if you have a connection or 
defer transmission until you connect 


the Newton to a wired or 
wireless communications 
service. 

When it ships early this 
year, the Newton will of¬ 
fer limited communica¬ 
tions capabilities. Using a 
built-in infrared link, you 
will be able to conned 
two Newtons or link a 
Newton to an AppleTalk 
network. In addition, the 
Newton will have a wired 
link that will enable it to 
exchange data with Macs 
as well as PCs* 

Tlie limitations of the Newton’s ini¬ 
tial communications capabilities arc re¬ 
lated to infrared technology. Infrared 
communications am line-of-si^hi — that 
is, you have to he able to see the re¬ 


ceiver to make and main¬ 
tain a connection. Also, 
infrared communications 
are susceptible to interfer¬ 
ence from rain, snow, and 
smog, making them short- 
range. 

Apple is well aware of 
the limitations imposed by 
using infrared technology 
in PDAs and is pushing 
into the realm of radio- 
based wireless communi¬ 
cations (see “Stretching 
the Ether” on page 159). 
hi fact, Apple’s objective 
is to make it possible for a PDA to es¬ 
tablish a digital connection to another 
computer from any location on earth* 
Only then will the promise of the New¬ 
ton truly be fulfilled. 



E-maii, and voice. Voice is a critical com¬ 
ponent.” AT&T set out to create a plat¬ 
form that could handle ail types of me.s- 
saging, from paging to voice mail. The 
result is the personal communicator. 

For the joint initiative, AT&T supplies 
the basic hardware components; a proces¬ 
sor and support chips designed for high¬ 
speed, low-power operation; and some 
custom chips that support modem and 
voice applications. Go supplies the sys¬ 
tem software—a version of its PenPoint 
operating system written for the AT&T 
processor, 

PenPoint is a 32-bit, object-oriented, 
multitasking operating sy.stem built from 
the ground up to support pen-ba.sed com¬ 
puting (see “The Point of the Pen,” Febru¬ 
ary 1991 BYTE). Because PenPoint is ob¬ 
ject-oriented, a PenPoint application has 
access to the operating system’s code and 
to the code of otlier applications. This code 
sharing is critical to personal communi¬ 
cators, because it cuts down on memory 
requirements, which in turn reduces the 
size and power requirements of a system. 

PenPoint’s design is tailored for com¬ 
munications. Support for immediate and 
deferred communications is built into the 
operating system. 

Even though PenPoint Is a known quan¬ 
tity with a small but growing software 
base, the hardware side of the personal- 


communicator equation is new. At its heart 
lies the Hobbit, a new, low-power, high- 
performance processor from AT&T* 

A Processor for C 

The Hobbit (which was formerly called the 
ATT92010) grew out of Bell Labs’ efforts 
to develop a computer architecture to com¬ 
plement the C programming language* 
Dubbed CRISP (C Rational Insuuciion Set 
Processor), the architecture wa.s originally 
designed to optimize the performance of 
programs written and compiled in C. The 
first silicon implementation of CRISP came 
in 1986, and development has continued 
ever since* But in the past few years, the 
CRISP de.sign specification has been ex¬ 
panded to include low-power perfotmance. 
The ATT92{)10 is the first commercial 
manifestation of the CRISP architecture. 


The Hobbit’s 
Key Features 

• optimized for C 

• memory-to-memory architecture 

• two independent three-stage 
pipelines 

• branch folding 


Beyond the fact that it’s a 32-bit micro- 
processor fabricated with a 0.9-micron 
double-metal CMOS process, the Hobbit 
bears little resemblance to the RISC and 
CISC processors that dominate desktop 
computing. Most processors—including 
all RISC and CISC chips—use a register- 
lo-memory architecture. The processor 
loads an operand into a register before act¬ 
ing on ii with an instruction. After pro¬ 
cessing, the re.suh—usually a modified 
operand—is written from the register back 
to memory. The Hobbit, on the otlier hand, 
u.ses a memory-to-memory architecture. 
This means that it has no registers that are 
directly accessible to a programmer. 

Caching the Stack 

Early on in the development of CRISP, 
AT&T researchers found that roughly 5 
percent of all C language instructions were 
either procedure calls or relums and that 
nearly half the execution time of register- 
oriented machines involved procedure-call 
overhead. Beyond this overhead, most in¬ 
structions were simple, with branching in¬ 
structions being the most common. The.se 
facts shaped the design of CRISP: A C- 
ratioiial processor had to have low proce¬ 
dure-call overhead imd a reduced penalty 
for branches. 

While an operand stored in a register can 
be accessed at least an order of magnitude 
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Discover why FoxPro, Clipper, 
and ^ASE were all written in C. 


^here is a good reason why 
wyoLir database language was 
developed in C. In fact, there 
are many good reasons. 

C code is small. C code is fast, C code is 
portable. C code is flexible. C is the 
language of choice for today's professional 
developer. With the growing complexity of 
database applications, C is a realistic 
alternative. Now with CodeBase 5,0, you 
can have all the functionality, simplicity and 
power of traditional database languages 
together with the benefits of C/C-H-. 

C speed • fast code, true executables.. 

FoxPro, Clipper, and dB ASE were written 
in C primarily for speed. But those compilers 
don't really compile, they combine imbedded 
language interpreters into your .EXE. Now 
that's slow. For dazzling performance you 
need the true executables of C. With 
CtJdeBase you get the real thing, C code. 
Consider the following statistics, from the 
publisher of Clipper: 





"Sieve of Erastothenes' 

Benchmark for Prime Number Generation 
Shows C to he incredibly faster ! 


C size ■ small executables, 
no added overhead... 

FoxPro, Clipper and dBASE would like you 
to believe you need their entire development 
system to build database applications. But 

eiiSQ ;^iMlEr.^nuniiE )n&4ir rEuraf. m m imknurt iiTieqiiEltr SicdtiHiE b. 


remember, those products are all written in 
C. So why do you need to lug all their extra 
code around? You don’t. CodeBase is a 
complete DBMS, in C. No fat executables 
stuffed with unused code. No runtime 
modules. No royalties. Just quality C code. 
CodeBase is just what you need. 


data files with any logical dBASE expression. 
Our new Bit Optimization Technology 
(similar to FoKPro’s Rushmore technology) 
uses index files to return a query on a 1/2 
million record data file in jusl a second. 
Automatically take advantage of this query 
performance by using our new Code Reporter: 


C portability. ANSI C/C++ 
on every hardware platform... 

No other language exists on more platforms 
than C/C++, Why rewrite your entire 
application for DOS, Windows, Windows 
NT, OS/2 or UNIX? With CodeBase the 
complete C source code is included, so you 
can port to any platform with an ANSI C or 
C++ compiler. Now and in the future. 

dBASE Compatible data, index 
and memo files... 

You want the industry standard. You need 
compatibility. Sure, dBASE is the standard, 
but every dBASE compatible DBMS 
product uses its own unique index and memo 
file formats. Only CodeBase has them all: 
FoxPro (xdx), Clipper (.mx), dBASE IV 
(.mdx) and dBASE 111 (.ndx). Now it's your 
choice, we're compatible with you, 

Announciim 
CodeBase 5 % 

The power of u complete DBMS, the benefits of C 

NEW - Multi-user sharing^with 
FoxPro, Clipper and dBASE... 

Now your multi-user C/C++ programs can 
share data, index and memo riles at the 
same time as concurrendy running FoxPro, 
Clipper and dBASE programs. No 
incompatibilities. No waiting. 

NEW - Queries & Relations 
1000 times faster... 

CodeBase 5.0 now lets you query related 
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To use CodeReponer 
simply draw your report, then inc lude it in any 
program you write. Call 403/437-2410 now for 
your FREE working model of CodeReporter. 


New - Design complex reports 
in just minutes... 

Our new CodeReporter takes the painstaking 
work out of reports. Now simply design and 
draw reports interaciively under Windows 3,1, 
then prim or display them from any DOS, 
Windows or UNDC application. 


SPECIAL - FREE CodeReporter 

Order CodeBase 5 before Feb. 28, 1993 and 
receive CodeReporter for free! This offer 
includes our no-risk, 90-day money back 
guarantee, so order today! 



Oodtsaone 5.0 

Tha C/C+* LiObFd/y forDaUBas^ Mansgarmnl 



CaBNow 

403^7^2410 


SEQLIITER Hit FAX 403*436«2999 

:SOETWARE INC.. HU 3a.ao.;4.2o.M 

AVE , EDMONTON. AB, CANADA TSE-5V1 
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COMMUNICATIONS GET PERSONAL 


THE HOBBIT 



Figure 1 : The primaty execuiirm pathway in the Hobbit consim of two three-stage pipelines coupled by a cache. 

The prefetch/decode unit transforms instructions into the ! 92-hit format that the execution unit requires. The execution unit 
determines addresses, fetches operands, and computes and stores results. If an operand is in the stack cache, it's available 
to the pipeline without delay. (Courtesy ofATSiT Microelectronics) 


faster than one stored off-chip, registers 
are big contributors to procedure-call over¬ 
head because their state must be saved 
across such calls. Thus, for a C-rarional 
processor, general-purpose registers just 
didn’t make sense. 

The Hobbil avoids the drawbacks of gen¬ 
eral-purpose registers by using an on-chip 
256-byte stack cache for fast processor ac¬ 
cess to operands. The top of Uie user stack 
is on-chip, greatly reducing the overhead 
required to perform procedure calls and 
returns, which normally store parameters 
on the stack. A standard processor would 
have to store one set of parameters from 
registers to the slack and load a second set 
from the stack whenever a program initi¬ 
ated a procedure call. The stack cache elim¬ 
inates these loads and stores. 

The stack cache is organized into a cir¬ 
cular buffer of 64 32-btt hardware registers. 
It’s as fast as a general-purpose register 
file, but like a cache, it resides logically 
in tlie system memory-address space. The 
stack cache is transparent to software, so 
its size can be increased in future versions 


of the Hobbit without sacrificing software 
compatibility. 

Hobbit Plumbing 

Its lack of general-purpose registers aside, 
the Hobbit borrows features of its design 
from both the CISC and RISC architec¬ 
tures. Like CISC processors, its instruc¬ 
tion set supports multiple addressing 
modes, and individual instructions can 
access up to Th memory locations—two 
memory-based operand reads and a write 
to the accumulator. Such complex, vari¬ 
able-length instructions permit higher code 
density than RISC processors, an impor¬ 
tant consideration when you’re coming up 
with a processor for portable devices. 

From the RISC world, the Hobbil bor¬ 
rows pipelines. The core of the Hobbit 
consists of two independent three-stage 
pipelines: a prefetch/dec ode unit and an 
execution unit (see figure 1). The latter is 
loosely coupled to the fomier by a decod¬ 
ed instruction cache. The prefetch/decode 
unit takes instructions from the prefetch 
buffer cache and decodes them into 192-bit 


instmetions for die execution unit. The ex¬ 
ecution unit reads decoded instructions 
from the decoded instruction cache, re¬ 
trieves the necessary operands from the 
stack cache or from off-chip, and stores 
the result. 

Pipelines work best when the flow of a 
program is linear, but such is not the case 
with C programs. Early in the CRISP proj¬ 
ect, AT&T discovered that up to one-third 
of all instructions in C programs run on 
VAXes were branching instructions (the 
VAX was used as a benchmark because, 
unlike load/store machines, it uses com¬ 
plex, multioperand instructions). A mech¬ 
anism was needed to deal with all the 
branch instructions that the Hobbit would 
be faced with. 

To do this, AT&T uses branch folding. 
Every instruction in the decoded instruc¬ 
tion cache contains two 32-bit fields that 
can hold tlie addresses of possible succes¬ 
sor instructions. The logic to calculate 
these addresses is located on the input side 
of the decoded instruction cache. Thus, 
every instruction placed in the cache is a 
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Speed And 16.8 Million Colors With The TurboBahn Series From Genoa 

WindowsVGA 24 (Model 8500VL) - Fast 24-bit graphics accelerator at 32-bit 
speed. 16.8 Million colors at up to 640 x 480 and 64K colors with up to 800 
X 600 resolution.!MB DRAM display memory. VESA, IBM VGA, EGA, CGA, 

MDA and Hercules compatible. Advanced drivers include AutoCAD®, 
AutoShade^"^ Lotus® 1-2-3, OS/2®2.0 Microsoft Windows™ 3.1, and more. 
FlickerFree™ 70 or 72Hz vertical refresh rate. Two year warranty. 


WindowsVGA 24 
{SSOOVL Model) 


TurboExpress 486VL Fast motherboard performance (300% increase over ISA bus) 
incorporating the latest in VESA Local Bus technology. Supports up to 50MHz and 256 
cache. CPU - 486 SX-20, 25 / 486 DX-33,50 / 486DX2-50, 66 combinations. Seven 
Tame£xi>fess486VL 16-bit expaosion slots consisting of two VESA local bus slots. Two year warranty. 


Accelerator (Driver Combination 


Genoa Model SSOOVL wifh Genoa Driver 
S3 86C805 Adapter * S3 Driver 


Winmark (16.8 Million colors in 640 x 480 Besolutian*) 


2.159 Hililon 


0.828 HBm ~| .55 


lOenoa 

SYSTEMS CORPORATIOM 

The Ultimate Graphics Solution 


* Benchmark results vwsrc oollecfed using 640 x 480 lesolutitin r 16.8 MllHon color motte, Wlnbcnch 11 or a4S60X/33 VESA loca^ boa OtJuer Colors and resoiutJons wIB vary. ©Genoa Systems Corporation 75 Easl Trimhte Road, 
San Jose, CA. 95131 all rights reserved. Turboeahn, TurboExpress and WindowsVGA are trademarks d Genoa Systems. All othef tegistered trademarks and un-registered trademarks are the properly of tbeir respective owners. 
Specifications are sbiecl to change without notice. 
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Execution pipeline 


Stage 1 


Operand 2 


Stage 2 


Stage 3 


Result 


READ CANCELING 


Address of operand 1 


Address of operand 2 
Address of operand 1 


Address of operand 2 

Comparitors 

False 


1 

1 

Address of the result 


False 


True 


False 


Figure 2 \To deal with data dependencies that wotdd not matiy stall a pipeline, ATdT 
uses four camparitars that check the address of the result of the instruction in staged 
with the address of the operands of the instructions in stages I and 2. If a comparitor 
finds a match, the result from stage 3 is passed to the appropriate instruction in the 
pipeline, eliminating the need for that instruction to read the operand address. In 
effect, a pipeline hazard can give the Hobbit a performance boost. 


branch insOuction, because il contains the 
addresses of all possible follo w-on in¬ 
structions. If during instruction decoding a 
nonbranching instruction is followed by a 
branching one» the two are ‘‘folded'' into a 
single instruction in the decoded cache. 

Tlie execution unit consists of an effec¬ 
tive-address calculation stage; an operand- 
fetch stage; and an execution stage, where 
the operands move through the ALU and 
the results are stored to the stack cache or 
to memory. In the final stage, four com¬ 
parators check the destination address of 
the executing instruction against the ad¬ 
dresses of the operands of the instructions 
in the first two stages of the pipeline. 

If the destination address is accessed by 
one of the two following instructions, the 
computed value is passed from the ALU 
back to the correct stage in the pipeline, 
satisfying the data dependency without 
stalling the pipeline. AT&T calls this pro¬ 
cedure read canceling, because the pres¬ 
ence of the passed-back value eliminates 
the need for a follow-on instruction to per¬ 
form a read to acquire the operand (see 
figure 2). 

Sweating the Details 

With the stack cache limiting off-chip ac¬ 
cesses, which reduces power consumption, 
and with the instruction unit using com¬ 
plex instructions, which results in denser 
code and smaller memories, the Hobbit is 
well served by its arcliitecture as a proces¬ 
sor for low-power, sm al I-fomi-factor com¬ 
puting devices. If s also well served by its 
design and the way it’s manufactured. 

AT&T uses a CMOS process to fabri¬ 
cate the Hobbit, resulting in low power 
consumption—250 milliwatts at 20 MHz 
and 3.3 V. The l lobbit also features a stop¬ 
pable clock that reduces power consump¬ 
tion when the processor is within a range of 
from the standby moiie to 50 microwatts. 
Finally, the integration of the instruction 
prefetch buffer, the stack cache, and the 
memory management unit on the 0.92cm^ 
chip lowers the chip count and power re¬ 
quirements of Mobbit-based devices. 

Despite its low power consumption, the 
Hobbit is no performance slouch. In bench¬ 
marks that AT&T relea.sed at last fall's 
Microprocessor Forum, it outperformed 
Intel's low-power 3K6SL by a factor of 
three, using less than one-quarter of the 
power. Its pertbirnance is similar to that 
of the ARM610 used in the Newton, and it 
uses less power. At 20 MHz, the Hobbit 
puts out about 13,5 VAX MIPS, 

The Hobbit can run at 5 V or 3.3 V, so 
it can use today's numerous 5-V periph¬ 
erals or tomorrow's 3-V devices. It can 
even use lower voltages, AT&T expects 
the chip to sell for about $35 in quantity. 


The Supporting Cast 
The Hobbit is the centerpiece of a new 
family of chips from AT&T designed for 
use in personal communicators. Other 
members of the family are the ATT92011 
SMD (System Management Device), the 
ATT920I2 PCMCIA Interface Device, 
the ATT92013 P-ISA Interface Device, 
and the ATT920i4 Display Controller, 
All these PCS (personal communication 
services) devices can interface with the 
Hobbit, run at 3.3 V or 5 V, and provide 
3,3- to 5-V translation. 

Tlie SMD handles bus arbitration and 
power management: generates the system 
clocks: and contains an asynchronous se¬ 
rial port, a keyboard/pen port, 256 bytes of 
baitery-backed SRAM (static RAM), and 
a real-time clock. Tlie SMD’s power man¬ 
agement functions are impressive: It can 
selectively shut down p^irts of the system 
(including the Hobbit) that aren't in use 
or shut down the entire system (including 
itself) until it receives an interrupt from 
the real-time clock or gets an on/off signal. 
The SMD can also refresh DRAM during 
a shutdown. 

The other three PCS devices conlrol 
communications with peripherals. The P- 
ISA Interface Device provides a connec¬ 
tion between the Hobbit CPU bus and a 
peripheral bus that is a subset of the ISA 
bus. This subset doesn't support bus mas¬ 


ters and limits DMA and interrupt func¬ 
tions, The PCMCIA controller handles 
connections to three. PCMCIA slots. The i 
controller supports PCMCIA 2.0. 

The video display controller lets the 
Hobbit drive color :ind gray-scale LCDs. Il 
supports three display sizes—640 by 240, 
640 by 480, and 1024 by 768 pixels—and 
up to nine gray levels. The top gray level is 
used to display the ink of a pen-input de¬ 
vice. The controller also has built-in sup¬ 
port for 17 dither patterns (16 for the dis¬ 
play plus one for ink). Color displays are 
able to use nine color patterns out of a 
palette of nearly 50(K) patterns. The con¬ 
troller can also drive CRT displays using 
an external R AMD AC. , 

Moving Targets 

With this foundation, AT&T hopes to cre¬ 
ate a dynamic environment for indepen¬ 
dent software vendors and OEMs. Devel¬ 
opment systems and software development 
tools have been available since last year. 
AT&T anticipates that a wide range of 
systems will be designed around the base 
platform and that systems will become less 
expensive and more capable. 

Over the next few years, AT&T will 
concentrate much of its effort toward in¬ 
tegrating the functions of the Hobbit sup¬ 
port chips onto the same die as a processor. 

In addition, communications, compression. 
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speed. The truly power 

will be happy to know 
that the A3000T is stuffed 
with an abundant selection of 
expansion slots. There’s 
a co-processor slot. A 
video slot for inter¬ 
nal devices. Up to 
four PC slots. And 
up to five Zorro 
III slots. Every 
Amiga 3000 series 
computer comes with 
Commodore Express'” Gold Service options.* 
And convenient leasing terms are available. 

Now, you’d expect a power feast like 
this to carry a fat price tag. But now with our 
new low price, you can sit down to an Amiga 
3000T for just $2,875.** Which in itself is a 
powerful reason for seeing your Commodore 
dealer today. For a dealer 
near you, call 
1-800-66-AMIGA. 

In Canada, call 
I-800-66I-AM/GA. 

Bon appetit. 


Important News 
For The Bower Hungry: 
Your Dinner’s Ready. 


I ome and get it. 

The new Amiga* 3000T multimedia 
workstation tower-the most expandable, 
flexible Amiga ever built. 

Now powered a 25 MHZ Motorola 

68040 CPU, the A3000T is faster than ever 
before. (Current A3000T 
users can upgrade to a 040- 

E 

( based accelerator card.) 

The A3000T features a 
200MB hard disk drive. A 3.3" floppy disk 
drive. 5MB of RAM, expandable to 18MB. 

And 32-bil bus architecture to transfer mam¬ 
moth amounts of information at breakneck 


CX Commodore* 

AMIGA 


© 1992 CoiiiTnodone Business Machines Inc. Commodore and the Commodore logo are irademarEu of ComEnodore Electronics Ltd- Amiga is a Lradctmifk of 
Commodore-Amig^, Inc. Products available on C5A fichedule GS4}0K-91^\GS-5069. * AvaiJabte only on systems purchased in the U.S. ihiwjtgh pnauthonaed CornniodoTT'Amiga deakr Customer anivation 

Tiquired. StHne ■aptional pripgrams indtide a charge. **MSRP. monilorsobd sepaiaiEly. 
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COMMUNICATIONS GET PERSONAL 
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Figure 3: ATSlT expeaa iha( the effecis of iniegnuion and market forces wilf 
make this year's high-end personal commanicafars the low-end systems of 1995. 
(Courtesy of AT&T M icroe iect rot i ics) 


handwriting recognition, and other cujj- 
lom functions could also be integrated onto 
the processor chip (see figure 3). 

Offerings from OEMs are scarce. But 
EO (Mountain View, CA) plans to ship two 
personal communications systems—^ihe 
440 and 880—by the time you read this* 


The 440 is a tablet measuring 7J by 
10.8 inches and weighing, in the basic con¬ 
figuration, 2,2 pounds (see photo 1). It 
uses a 20-MHz Hobbit and comes whth 4 
MB of RAM and 8 MB of ROM* All soft¬ 
ware is in ROM. The 440 has a PCMCIA 
Type 2 slot for expansion: a microphone 


and speaker for voice annotation; and se¬ 
rial, parallel, keyboard/pen, and phone 
ports for communications* One option you 
can add is a V.32bis data modem, which 
gives you 14.4-Kbps data transmissions 
and 9600-Kbps send/receive fax capabil¬ 
ities. You can also add 8 MB of RAM to 
the system and a 20-MB Hewlett-Packard 
Kitty hawk l*3-inch hard drive. 

The 880 is larger than the 440, measur¬ 
ing 9 by 13 inches, with a 5*7- by 7.6-inch 
backlit display that weighs 4 pounds. In 
addition to the standard features found in 
ihe 440, the 880 offers an internal modem 
and VGA and SCSI-2 ports* The optional 
hard drive for the 880 is a L8-inch IDE 
unit* 

In addition to the PenPoint operating 
system, the 8 MB of ROM contains Pen- 
Soft's Perspective, a personal information 
manager; Go Fax and Go Mail, from Go; 
PenTops from Sitka; and several utilities* 
The package also includes a subscription to 
AT&T Mail. Both the 440 and the 880 can 
be outfitted with oplional cellular adapters 
and cellular phones* The basic price for 
the 440 is $1999; the 880 costs $2999* 

The EO systems are significant not only 
for the capabilities tiiey offer but for the di¬ 
rection they take. Serious communications 
capability is built into every system, and 
wireless communications—in the form of 
analog cellular—and voice are options* 
As the technologies mature, you can expect 
ihese capabilities to be incorporated into 
the base system and that EO or tliird paities 
will offer digital cellular and packet- 
switched radio options for the machines* In 
addition, battery pcribrmance will improve 
dramatically as more 3-V peripherals be¬ 
come available* Although the core and 
memory of tite 440 and the 880 operate at 
3 V, most of llie peripherals operate at 5 V, 

There and Back Again 

AT&T's personal communicator is a bold 
attempt to bring the power of computers to 
bear in personal communications* As with 
any new technology, the first year or so 
will see trade-offs, as manufacturers try 
to balance the contlicting needs of porta¬ 
bility and advanced communications ca¬ 
pabilities. 

As digital-cellular and packet-switched- 
radio technologies mature and more 3-V 
peripherals become available, the con¬ 
flicts between portability and capability 
will lessen, and personal communicator 
systems will provide both qualities. The 
changes that they will bring to die way 
you work and play cannot be predicted, 
but they will be impossible to ignore. ■ 


Boh Ryan is a BYTE technical editor You 
can reach him on BIX as *"b.ryan5" 



Photo 1: The EO 440's screen is a standard 640- by 480-pixel VGA display with 
liO-dot-per-inch resolution Shawn is the optional CellPhone module, which lets the 
internal modem work over the cellular telephone system. 
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Get Your Data Acquisition System 
RigJit...The First Time! 


• PC plugin data acquisition boards 

• sigrral conditioning products 

• cable assemblies 

• software packages 


NATIONAL 
KINSTRDMENTS 

Tb* St^himrr is the tmstmmemt * 


For yovr free DAQ thsigner return tUs card 
or call: (512)794-0100 


D AQ Designer, from National 

Instruments, is a free computer-aided 
configuration tool for the PC that takes 
you ste|>by^tep through your application, asking 
you questions, and recommending the correct: 


Sell Your Product Direct to BYTE’s 275.000 


Technically Advanced 
Business Buyers in the 
U.S. for Only $4,700 
when you advertise in 
the BYTE Deck! 

The BYTE Deck is indispensable for high-quality 
sales leads at low cost! TO place your order in 
the next BYTE Deck, or for more information, 
call Ed \^^e in the U.S. at 603/924-2596 or (iD 
in the reverse side and return today! 

Next Mailing: February 23,1993 
Material Due: January 27,1993 


Here's What Our Advertisers Say: 

' ‘Since January 1990, wr'vp tried several different computer card 
decks, and the BYTE Deck has produced more leads than all of 
the others combined. The number of quality leads is evident by 
the number of sales we’ve generated from the deck. The BYTE 
Deck has become a constant in our marketing program simply 
due to the conversions we generate through the use of the deck. 
In our eyes, the BYTE Deck is ‘Best in the Show'.” 

-Mark F. Gonda, Director of Marketing/Sales 
Carrier Current 'ftchnologies. Inc. Charkxte, N.C. 

"Our response Mas great/ received 2,500 cants on our first mailing!'' 

-Michael Benoit, President 
Vista Micro Systems, North Attleboro, MA 

‘‘Wb had a very high response the first time we were in the BYTE 
Deck! Count us in on all six Decks in 19911” 

-Karen Tacy, Marketing Manager 
Rainbow Technologies. Irvine, CA 





"Mfr received almost 50 orders to date-the BYTE Deck really 
performs for us!” 

-Debbie POlsin, Marketing Manager 
Thb Books, Blue Ridge Summit, PA 
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SCH^ULER 


The best-selling LAN-based 
time scheduler just got better! 

• View multiple calendars 
at once 

• Search for best meeting times 

• Create Notes, 

• Appointments & ToDo's 
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Finally, a time management system designed around 
the way you work. Find out what 700,000 LAN users 
already know. NETWORK SCHEDULER 3 saves you 
time and increases company productivity. 


Versions in: 
English, Dutch, 
German, Italian, 
French, A Spanish. 

Schedule people, 
groups & resources 

• Easy-to-use interface 

• Wide range of printouts 

• Runs on all networks 

• Windows & DOS 
in one box 

Available Locally 

Contact us today! 

815 - 468-3737 

FAX: 815-468-3867 


Fill out your name on other side and fax today, or call us. 


Dealer inquiries 
welcome. 
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NATIONAL 

INSTRDMENTS^ 

Tbe Sajtware is the tHstrumemt * 

TNTMailfast 
FRG/BOS/700252/M01 
P,0. Box 66 
Hounslow 
TW5 9RT 


England 


For information on how to 
advertise in the BYTE Deck, 
iiU in the information below 
and return this card. 


Name 


Company 


Street 


Citv 


Countrv 

Code 

Iblephone 


Fhx 



Product/Service_ 

Contact Brad Dixon in the 
U.S. at 603-924-2596 
(Fax 603-924-2683) for 
MORE INFORMATION 


PLACE 

STAMP 

HERE 



Brad Dixon 

One Phoenix Mill Lane 
PO Box 809 

Peterborough NH 03458-0809 
USA 


Call, fax or 
mail for more 
information. 


Phone 815-468-3737 
Fax 815-468-3867 


Dealer inquiries weicome. 

You may aiso tape business card and mail. 


wsioiis 
_ in; 

/rencfc 

PLACE 

STAMP 

HERE 

ftoiraii 

-Dofcfc 

^poaish 



Name. 
Title _ 



POWERCORE 




Company _ 
Address— 


"5 City/Country/Code _ 


One Diversatech Drive 
Manteno, IL 60950-0756 
USA 


|8 Phone. 


Must be filled out completely. 









































YOUR DIRECT LINK CARD 



For free product information, maii your compieted card 
today. For quicker response, fax to 1-413-637-4343! 


1. Circle the 
Numbers on 
Your Direct 
Link Card 

Circle the numbers 


FREE 


Fill out this coupon carefully. Please Piint 


Maine 


Title 


Qafnpany 


Address 


A. What is four prlniiary Job 
lunc^ttiTiVprfncipai area of 
responilbjllty^ (Chech one) 

1 

2 □ Pmgfarmiei^SjfxnHrisAriityA 

4 □ 

$ □ 

a OOther 

B. Wiel ia your level of managemenl 
reepooeEhllhy? 

7 □ Senior-tewJ -9 □ Prcrfesswnal 


0. What operating aystems are you 
ourrefttiv using? (Check bH that apply} 
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n □ DOS+ Windowc n □ MbcOS 

14 □ OS/2 17 □ VAX/VMS 

E- For how niaoy people ito you 
Innuence the purchase of hardware 
or software? 

ISQ l-as 2d □51^99 

15 □ 2^^ ^ □ lOOtifmom 


which are found on ads j 

and articles in this issue \ 

or cirole the product j 

category number and I 

receive information on i 

ail advertisers listed in j 

that category, | 


2. Print Your 
Name and 
Address 

Answer questions 'A' 
through "E' and mail or 
fax card to 
1413-637-4343. 


3. Product 
information will 
be rushed to 
you from the 
selected 
companies! 
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682 

707 

732 

757 

964 

9^ 

1014 

1039 

1064 

1069 

1114 

1321 

1346 

1371 

1390 

1421 

1440 

1471 

251 

276 

301 

32S 

351 

376 

401 

608 

633 

858 

€83 

700 

733 

758 

968 

990 

1015 

1040 

1066 

1090 

1115 

1322 

1347 

1372 

1397 

1422 

1447 

1472 

252 

277 

302 

227 

352 

377 

402 

609 

634 

859 

684 

709 

734 

759 

966 

991 

1016 

1041 

1068 

1091 

1115 

1323 

1348 

1373 

1398 

1423 

1448 

1473 

253 

278 

303 

328 

353 

378 

403 

610 

635 

660 

685 

710 

735 

760 

967 

992 

1017 

1042 

1067 

1062 

1117 

1324 

1340 

1374 

13^ 

1424 

1449 

1474 

254 

279 

304 

329 

364 

379 

404 

611 

635 

661 

688 

711 

738 

761 

960 

993 

1016 

1043 

1060 

1003 

1118 

1325 

1350 

1375 

1400 

1425 

1456 

1475 

255 

250 

305 

330 

365 

360 

A05 

612 

637 

862 

687 

712 

737 

762 

969 

994 

1019 

1044 

1069 

1094 

1119 

1326 

1351 

1370 

1401 

1420 

1451 

1476 

255 

281 

308 

331 

3sa 

361 

406 

613 

635 

663 

688 

713 

738 

763 

970 

995 

1020 

1045 

1070 

1095 

1120 

1327 

1352 

1377 

1402 

1427 

1462 

1477 

257 

262 

307 

332 

357 

362 

407 

614 

639 

664 

589 

714 

739 

764 

971 

996 

1021 

1046 

1071 

1098 

1121 

1320 

1353 

1370 

1403 

1420 

1453 

1470 

?5ft 

5^4 

Wfl 

333 

Wfl 

3113 

406 

fi15 

640 
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YOVn DIRECT LINK CARD 



For free product information, maii your compieted card 
today For quicker response, fax to 1-413-637-4343! 


See reverse side for 
card. 
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1. Circle the 
Numbers on 
I Your Direct 

Link Card 

I Circle the numbers 

I which are found on 

I ads arid articles in 

i this issue or circle the 

-i product category 

I number and receive 

I information on all 

j advertisers listed in 

I that category. 

1 

\ 

i 2. Print Your 

■ Name and 

I Address 

i Answer questions "A" 

I through 'E' and mail 

i or fax card to 

I 1-413^7-4343. 


I 3. Product 
i information 
j will be rushed 
to you from 
the selected 
companies! 
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softune; ihe best buys 

IN OVER 170 COUNIRIK. 


• (ItMH h RED rm oiidw Wladtws) 

Desktop 


Word Processors/Cdhors 

PuhRstting 


Am PiD 2.0 

»307 

Aikte type Monogw 2.0 

H3 

Brief 3.1 

169 

AMusPaRuos»n2.1 

335 

Faxgrofaiier 1.0 

101 

Aldus Photostyfer 1 lA 

537 

GflnnmatllVlO 

51 

Ai1s&LettinGraphitsEd3.I2 

342 

lustwnio 2.0 

166 

h(dfn\.7 

60 

Mkrosoft Word 2.0 for Windows 

319 

Mcrosoh Pubksher 1.0 

132 

MkrosaftWoniS.5 

223 

Pogemoker 3.01 for OS/? 

532 

Woirfl*0rfecl5.HoiDOS 

274 

PogenWA.O 

532 

Worked 5.1 lof Windows 

282 

Per^ Pra Oesqnt Filler 1.0 

182 

Wordslor 7.0 

274 

PES;FistPublishef3.0 

89 



Ptibilshars'Type Foundry I.S 

322 

Project lAanaaement 


Ventura PubUshei Gold 4.01 

537 

Mck^ Proietr :i O f/Wlnriow$ 

461 



S(j|Mfproje(t 2.0 

550 

Grophks 


liniBlirw 1.0 

465 

Adobe Wustraior ).l 

369 



Adobe Streamline l .l 

124 

Database B Tools 


AnpiouseltS 

353 

AisksomS.O 

219 

ChoRsmo 2.1 

335 

B^eveS.IOforDOS 

414 

ConlAftshow‘9IC0NA 

43 

frhieveS.IO for OS/2 

405 

Corel Draw 2.0 for 05/2 

384 

B-hievo ilO (or Windows 

412 

Corel Draw 3.0 

384 

C-tree Plus 1.0 

451 

Designer 3.1 fw OS/2 

472 

Clarion Professionrd Devel 2.1 

468 

Ossi^ 11 for Windows 

427 

Olpper 5.01 

519 

Drofix Cod b Windows 2.0 

421 

Doioeose 4.24 

538 

OiowPetfed 1.1 

292 

ObaselVUS 

504 

Frealoitce Graphics 1.0 b Windows 

360 

DboselVDeveloiwEiklianl.l 

899 

Freekince Graphics 4.0 boos 

335 

Obfast/Wndows I.7C 

397 

GEM/3 Piesenratb) Team 2.0 

337 

OBXl 1.3R 

133 

Hoivtid Draw 1.0 

424 

Foxpio 2.0 

489 

Horaanf Graphks 1.0 b Windows 

327 

Pofodox 2.0 for OS/2 

518 

Howard Grophks 3.0 

413 

Paradox 4.0 

514 

HHooktO 

124 

Q&A4.0 

265 

AAicnisoft Powarpoinl 3.0 

327 

Rinse 3.1 

483 

Windows Draw 3 0 

101 

Rlxse 3.1 for OS/2 1-3 User 

554 



Su{«riHBe4 Wknowsiol 1.3 

480 

Spreadsheets 




lotus l•2*3rel 1.1 b Windows 

427 

Statistics 


Lotus 1*2'3rei 2.4 

354 

SPSS PC+AdvStofelxs 4.0 

254 

Loras ^2•3rei3.U 

428 

SPSS PC^ Bose Package 4.0 (DOS) 

168 

Loras l-2-3b OS/21.1 

513 

Siatgraphics Pks 

981 

Mi(n»oltPCExciil40 

322 



Quoiln)Pra4.0 

324 


Desktop Envkoaments 

()e$()vi 6 w ^86 2.4 
HP New Wove 3.0 
^RKoft Windows 
Sideki(lc2.0 

Project /Aaoagemeat 

MicR^ ^ 0 ^ 3') f/Windows 

IKK#” 


MoHimedh 

HS3 As^mWMuMm«iDTooM;<D)i ^13 

lOf MSMiiliniednBeellKMin CDI.I 53 

MSMuliiin«fa8ooluhelfCOI^^ 

^ MSMuiiiine(hiDevlOt-CD1.0 320 

4«l ^^gePio2.1 641 

550 Readiiglit2i)1 305 

465 WonkonPtus 1.1 667 



f Boards 

«/Uliraw/lMB(PCA) 

Dionond SteoWi VRAM w/IMO (Pa)267 
HenuksGniphiGStnw/IMKPCA) 409 
()idiidFtdmyrl2M»/1Mm 297 
PaiodbeAcdCidf/Winw/IMB 217 
SIBWind/XUItiaw/1MB(PCA) 296 
Vidw7Wm.VGAw/1M6(PCA) 171 

EmuhlkHi Boards 

AS1525MlEnlaicodPlus(PCA) 505 
DCAIRMA3CormftRile(PCA} 430 
Xkc()ml\>cket3270Adopt«f/Win 551 

PaesmSe Hardware 

6 o (0 Bocofox 9624 Internal (PCA) 79 
Complete PC Coinniuniujtoi 309 
Con^ PC Fox Port (9600) 309 

Intel SohstettOossklPC^ 338 
Megahertz Fox/Modm 96/96 S/R £d 495 

Prkters 1 Accessories 

Canon Bobbbjet Printer BJ10EX 354 
HP OeskjetSOOC Color Priitar 756 
KPlnseiietlil 1,627 

HP Ponljel Color Printer 756 

Pi)dfic2SHr)<}ne(aa HP models 273 
Podfk2MBExp(2P,3P,3.30) 131 
Podfic4MBExp(2P.3P,3,30) 221 
PodficPooePSCort(2PA3/3P/0) 298 


Network 
Interface Cards 

3C(MAFlhetinkllTPI6bit{PCA) M75 
3C0MElhetlinkllTP16bit5PI( 748 
AOICOCBDsk Coprocessor fid Ch) 322 
EogleNE1000 8 bitEdinet(PCA) 131 
EogleNE2000 16bitEihnet(PCA) 162 
EogleNE320QA32-fattEthnet(E}SA 698 
Engle NtwreUle Add KilNE2000 215 
Eagle NtwreUleStrt Kit NE2000 422 

PtoloonPtoniM/16B«sm5lT(PCA 516 
SMCPC60Q(SArcnetSetvt6litia 205 
SM(PC600WSM(ntWbtn16bita 127 
Tom.Conrod Ellint lObose-l (POO 121 
Tom.ConraiElhntl(llnsrT)Onr 1,355 

Scanners B 
k^t Devices 

Logitech 2-6(rttS«r Moose w/Win 71 
LogitBch Fnicfanan Send 54 

MS Ballpoeit Mouse 125 

MS Bus Mouse w/Porntbrush 105 
MS Bus Mouse w/Win 3.1 156 

MSSttMouseSfod 383 

SurrrnnSunvraiskelch II 12x1216biii 345 
Thumbefino Ponoble 63 

Caere Iypist+Graphics OCR San 391 
HPScanjetllPwAiterfocelPCA) 914 
Logitech Scannan Mod 2S6 (PCA) 273 
Logitech Sconrmn Mod 32 (PCA) 137 


Laogoeges B Proqrammmg Tooh 

AKl Rnwcinif 113 S|82 

Asymitirx lordbook 1.S 291 

BotkmdC^ll 338 

DR DOS 6.0 67 

Intetactive Eosyflow 7.0 193 

MS Bosic Comp 7.1 (DOS/OS/2) 328 
MSCwidiC+4 7.0 327 

MSCafaalConip4.5(00S/0S/2) 595 
MSOeviceOriMf 3.) f/Wei^ 332 
MS Pascid Comp 4.0 (DOS/OS/2 199 
MSQuidCl.OivWiralows 132 
MS Visud Bosic 1.0 l/Wnelows 132 
MS Windows SDK 3.() 330 

MSOOSS.O (generic) 48 

MS1)0SS.0U|node 59 

ObM^Z^ 105 

Tub C-K 3.1 lor Windows 105 
Turin Debugger & Tools 2.0 105 

lurboP^ .5 for Windows 121 
2onecC^3.0(l)OS/WM/OS/7) 465 
ZonecCfrSd&Ei^lOai/W/O) 664 


bteanted Packages 

lolus Symphony 2,2 


Please call for items not listed 


Lotus WoHu 3.0 
Mkiosolt Worb 2.0 
WinozlorK 1.IA 
WordPerfect Walks 1.0 

Network/kknlthsw 
Novel NetWare 2.2 ID User 
Novel NetWare 2.2 SO User 
Novel NetWae 3.1110 User 
Novel NetWare 3.11 100 User 
Novel NetWrve 3.1120 User 
Novel NetWare Lite 
PC6I0S 4.1 ■ S User 

Prodoctivity Tooh 

Dm Brid^ Demo U 3.0 
Microsoft Money 1.0 
Nkrosoft Office 2.S 
Micrasoh Piodudivity Pak 3.1 
Onlmget 1.0 
Pockrot 4.0 for Windows 


505 

92 

99 

320 

94 


1,170 

2,343 

1,481 

4,152 

2,049 

70 

459 

201 

46 

496 

40 

265 

243 


Communkathas 

Carbon Copy 1.0 b Windows 

H33 

Closeup Cuslomer/Terminat 3.0 
Ctosslolk 3.0 b Windows 

123 

120 

Oynocotnm Term Emii Asynchronous 141 

Midocounef 1.0 

67 

PtocononPlus I.Ob Windows 

82 

Pnxomm Plus 2.01 

70 

Reloy Gold 5.0 

175 

Sniarterm24011 

207 

Wincotract 1 OA 

61 

Wkdox Pw 

74 

UtdHies 

386 Max Pro 6.01 

61 

BockUdlO 

53 

CinlndfbnlAiilMus 18 

84 

Cemrallbnr Backup 7.1 

84 

Check-it3.0 

83 

Foslinck Plus 3.0 

122 

HOC Icon Designei 2.0 

33 

Lopink bo 4.0 

104 

Mkmoft Windows Oebum 3.1 
Notion Anlivfus 2.0 (DOS/Win) 

130 

85 

Notion Backup 2.0 (DOS/Win) 

86 

Notion Dosklop 1.0 boos 

118 

NolonOeskraplObWimiows 

99 

Pa00LS7.1 (DOS/Wlmlows) 

112 

Q[)0SIIIGozele).0 

43 

QEMM 366 Exp Mam Mgr 6.01 

61 

Stocker 2.0 

86 

Super PC-Kwik 4.1 

47 

Supersb2.0 

78 

XtreeGold2.S 

97 

Workgronp/ 

Group ProdnetMtY 

if Mrs-1.0 Windows ilnltafn Pk 

343 

CC:Mal3.2-8UsarPo(k 

135 

CCJUaill2MSflOSPIatfomiPbck 

136 

MS PC Mod 2.1-20 User Ik Pk 

889 

MS PC Mod 2.1 Remote Wkstn 

129 

MSKModllSeiver 

459 

WoriPerfect Office K 3.01 

89 


Softune Makes Buying As Simple 


Crderiag I Skipping I | 3 . 


FSX your order & inquires 
FAX to US 24 hours a day 


1 * 718 * 438*2315 M 


C 


C^usat 


1 * 718 * 438*6057 

(9:00 lol7:00 U.S. EST, Mon.-Fri.) 

All prices and payments are in U.S.D., 
and do not include shipping, insurance, 
and other fees. VAT and duties will be 
collected at delivery. Plca.se confirm 
prices, availability, shipping costs and 
other fees at time of order. Please 
specify 3 1/2" or 5 1/4" 
diskene size. 



Ask for 

Federal Express, 

DHL or UPS, 

if you want 2 to 4 day service through 
customs to your door. 

or 

For large orders, we also ship via economic 
Air Freigblj^with I week delivery’. 

Please confirm shipping cosls when placing 
your order. 




For fastest Ordering, 

use your Visa. MasterCard, 

Aflierican Express, or EuroCard. 

Simply pro\'ide us with your credit card 
number, expiration date, shipping and 
billing addresses when ordering. 

A 3% surcharge is added. 

Or you can... 

Wire Transfer funds directly to our 
account at Manufacturer's Hanover Trust 
(ABA# 021000306) 

4901-13th Ave..BrookIyn, NY 11219 
Account NO.10420635W5. Please add 
$ 15.00 wire transfer fee and applicable 
shipping charges. Allow I week for 
confirmation m transfer. 

We accept bank checks in US Dollars 
payable on a US Bank. Send your order 
with payment 


TERMS; All nrioes are subject lo change without notice. 
We do not charge your CT^t card until yc 


__I yxjur order Is 

ill returns require prior authotUlon and RA 
number troin our customer senice depoitrnenL 
(Minimum 20% restocking fee on returns). All returns 
are to be sh^iped prepaid and Insured. 


INTERNATIONAL DMSKDN 


Sofriine International Divison 1333 60 tb Street, Brooklyn, NY 11219 FAX: 1 - 718 - 438 - 2315 






































BYTE BACK ISSUES FOR SALE 

1989 1990 1991 1992 1993 

January 
February 
March 
April 

_ May 

Issues 

Available June 

July 
August 
September 
October 
November 

December 

Special 
Issues 

Rates (postage and handling included): 

Holland Dfl 18.«0 Switzerland SwFr 14.0rt 

United Kingdom £ 5.75 France FFr 54.50 

West Germany DM 16.50 Sweden SEK 58.00 

No other currencies will be accepted other than those mentioned above. 

Please indicate which issues you would like by checking (V) the boxes. Send requests with payment to; 
BYTE Back Issues, c/o Dynamic Graphics International, P.O. Box 25, 3950 AA Maarn, The Netherlands 
□ Check enclosed 

Charge; □ MasterCard □ Eurocard □ American Express □ VISA 

Card #_ 

Exp. Date _ 

Signature _ 

Name _ 

Address_ 

Postcode_City_ 

Country_ 

All orders must be prepaid. Pay only in currencies given. Please allow three weeks for delivery by surface mail. 
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Circle 442 on Inciuiry Card. 


The First Step is the Easiest ! 



... with Allegro 


Allegro - the new composer program with score 
notation, mixer and FIVI sound editor. You can now 
compose your own songs and use your sound card to 
its full capacity. Use aif your creativity in 
programming new musical instruments; insert notes 
and text directly into the score. Record on multiple 
tracks using your own instruments, external MIDI 
synthesizers and the Sound Blaster's own digitized 


CPS 

Computer Distribution GmbH 

Am Meumarkt30 

2000 Hamburg 70 

Tet.: 040/656 99 80 

Fax.: 040/656 79 69 

ACTOR Mailbox: 040/656 69 61 


sounds. 


The program eomponent^: Mixer, note editor. FM instrument editor^ panel. 
Notatroo: Easy input of notes: Drag and drop with the mouse directiy to the 
staffs, or use an external MID] keyboard. Output the snore to a soEection of 
printers. Editing: Transpose, quantize^ cut, Copyr edit singte noteSn place 
text anywhere. Sequencer: The sequencer functions like a tape recorder 
with 48 tracks. Every track's voEume can be controlled separateEy as on a 
mixer panel. Add your own digitized drum samples or sounds. 


k^. 


A Message To 
Our Subscribers 

F rom time to time we make the BYTE sub¬ 
scriber list available to other companies who 
wish to send our subscribers material about 
their products. We take great care to screen these 
companies^ choosing only those who are reputable, 
and whose products, services or information we feel 
would be of interest to you. Direct mail is an effi¬ 
cient medium for presenting the latest personal 
computer goods and services to our subscribers. 

Many BYTE subscribers appreciate this controlled 
use of our mailing list, and look forward to finding 
information of interest to them in the mail. Used are 
our subscribers' names and addresses only (no other 
information we may have is ever given). 

While we believe the distribution of this information 
is of benefit to our subscribers, we firmly respect the 
wishes of any subscriber who does not want to 
receive such promotional literature. Should you 
wish to restrict the use of your name, simply send 
your request to the following address. 

BVTE Magazine 

Attn: Subscriber Service 

P.O, Box 555 mfiM 

Hightstown, N] 08520 tM 


SA-9600 Stand-Alone Radio Modem 

D Async/Sync RS-232 interface 
u 2400,4800, 7200, 9600 BPS 

□ Encryption capable j^w/dam compression J 

□ Up to 15-mile range, 

hundreds of miles with repeaters/amplifiers 
I Full or Half Duplex 

□ Voice and DC POWER options 


Wireless Data Communications 

for Micros, Minis and Mainframes 


□ Transparent radio link— □ 400-5(KJMHz Band 

no software modifications (FCC CERTIFIED 

a Modem-only option 450-47QMHz) 



works widi external 
radios at other 
operating frequencies 


I PC-compatible | 
I plug-in board j 
1 (PC-9600) l 
I available ] 

.H, - J 




Tel: (01) 516-589-6800 
Fax: (01) 516-589-6858 
35 Orville Drive, Bohemia NY USA 11716 
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Circle 441 on Inquiry Card. 


SIMPLE COMPUTERS, ANYONE? 


At CYBERDYNE SYSTEMS, we often have a 
problem with customers, because our computers 
are simple. Other vendors have complicated sys¬ 
tems with faults and glitches that remind their 
customers where they come from repeatedly 
over the time, so the user won’t forget, when it’s 
time to buy a new system. Our CYBERDYNE 


SYSTEMS computers, on the other side, are 
simple. They simply work. Fulfill all the needs 
our customers have, without causing trouble. 
Our computers are so simple, you could forget 
that you own one. This is the problem with our 
machines. But, never mind, it’s better we have a 
problem than our customers. 


CYBERDYNE SYSTEMS COMPUTERS - They simply work. 

CYBERDYNE SYSTEMS SPECIAL OFFER 

CYBERDYNE AVALANCHE Model 433D, 486DX-33, Basic System w/o HDD 
incl. Colour Monitor MPRII 14", MS-DOS 5.0, Windows 3.1, Mouse 

US$ 999,- 

Special X-MAS offer, ex. VAT, plus shipping + handling 

For more information about our products, please call: CYBERDYNE SYSTEMS COMPUTER GMBH 
Burtscheider Strasse 16 * 5100 Aachen * Germany Phone: (49-} 0241-60 73 82 * Fax (49-) 0241-60 73 83 
COMPUTERS UK Ltd., Chilton House, 10-12 Furlong Road, Bourne End, Bucks S18 5HR ENGLAND 


CYBERDYNE SYSTEMS COMPUTER GMBH 

Burtscheider Strasse 16 • 5100 Aachen • Germany 
Telefon (49-) 0241-60 73 82 • Fax (49-) 0241-60 73 83 



sn't it about time ? 

Let the investment pay for itself 
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Discovery High Speed Modem / Faxmodems... The Professional Series 


V.32biB modems.,.«Y om have heard and read 
about them. Now its time to buy them. 
Discovery'* Professional Series of high speed 
modems, 1442AM, and faxmodems.. t4t4AXH 
provide state of the art capabilities In speed, 
security, and stability. They earn a greater 
return on your Investment by saving precious 
time and money. 

■ MNPS end CCITT V.42bis support for error 
free transmission up to 57.6KBPS 

■ Bell 103/212A. CCITT V21, V22, V22bis, 
V23, V32bls, V42,and V42bis compatible 

17eiS-4 BYTE* FEBRUARY 1993 


■ Send and Receive Fax Option up to 
14.4KBPS 

■ Faesword Security 

■ Callback Security 

■ VAR Password 

The Professional Series is just one of 
Datatronics rnany modem / faxmodem series. 
We offer the most complete line of full 
featured modems for laptop, desktop, and 
notebook computers to suit every user's 
needs. 


'^•i^'DATAlTlROnyCS 

Datatronics Technology, Inc. 
IS Lane 768, Pa-Teh Rcl., Sec.4, 
Taipei 10565 Taiwan 
Tel: (02)782-0002 
Fax: 886-2-782-0305 
Telex: 28440 DTXMODEM 

Circle 409 on Inquiry Cord [RESELLERS: 410 


















RESOURCE GUIDE 


Plugging into Wireless 

The world of wireless and mobile computing includes telecommunications companies, computer inauufaclurers, hardware and software vendors, 
and service providers. The companies below represent a cross section of the eclectic wireless data communications industry. 


Apple Computer, Inc. 

20525 Miiriani Ave. 

Cupertino, CA 95014 
(408)996^1010 
Makes the Newton PDA 
(Persona! Digital Assistam). 
Circle ! 146 on Inquiry Card, 

Ardis 

3(X> Knightsbridge Pkwy. 
Lincolnshire, IL 60069 
(708)913-1215 

A joint venm e of Motorola and 
IBM that provides large 
companies with nationwide 
wireless data communications. 

Circle 1147 on Inquiry Cord. 

AT&T Micruelectruaics 
Personal Communications 
Systems 

4994 Patrick Henry Dr, 

Santa Clara, CA 94954 
(800) 372-2447 ext. 848 
in Canada. (Bai) 553-2448 
ext. 848 

fax: (215)778-4106 
Produces the PCS chips for 
personal comm imicators . 
including the Hobbit processor. 

Circle 114S un Inquiry Card. 

CDl (Cellular Data, Inc.) 

2860 West Bayshore Rd. 

Palo Alto, CA 94303 
(415)856-9800 
Provides digital data 
transmission capability to 
cellular phone systems. 

Circle 1149 on Inquiry Card. 

Cue Network Corp. 

2737 Campus Dr. 

Irvine, CA 92715 
(714)752-9200 
Provides one-w^ay wireless 
E-rnai! connection far the 
Sharp Wizard. 

Circle 1150 on Inquiry Card. 
EO, Inc. 

SOOA East Middlefidd Rd. 
Mountain View, CA 94043 
(415) 903-8 100 
fax: (415)903-8190 
Markets the EO 440 and EO 
S80, persona! communicators 
based on the AT&TfGo 
hardwarefsofh^>are platform. 
Circle 1151 on Inquiry Card. 


Ericsson GE Mobile 
Communications, Inc. 

15 East Midland Ava 
Paramus, NJ 07652 
(201)265-6600 
Markets the Mobidem, an RF 
modem for Mobitex networks. 
Circle 1152 011 Inquiry Card. 

£x Macitina, Inc. 

45 East 89lh St., Suite 39A 
New York, NY 10128 
(718) 965-0309 
fax: (718) 832-5465 
Provides softn^are link between 
paging receivers and Mac\ 
DOS. and Windows computers. 
Circle 1153 on Inquiry Cord. 

Go Corp. 

919 East Hillsdale Blvd, 

Suite 400 

Foster City, CA 94404 
(415) 358-2000 
fax: (415) 345-9833 
Maker of the object-oriented 
PenPoint operating system. 
Circle 1154 on Inquiry Card. 

Granite CominunieatiQns 
9 Columbia Dr. 

Amherst, NH 03031 
(603)881-8666 
fax: (603) 881-4042 
Produces in-hMilding mobile 
wireless systems. 

Circle 1155 on Inquiry Card. 

Hewlett-Packard Co. 

3000 Hanover St. 

Palo Alto, CA 94304 
(800) 752-0900 
(415)857-1501 
Maker of the HP 95 line of 
hand-held computers. 

Circle 1156 on Inquiry Card* 

Individual, Inc. 

84 Sherman Si. 

Cambridge, MA 02140 
(800) 766-4224 
(617)354-2230 
fax: (617) 354-6210 
Supplier of the Heads Up 
information service 
farEMBARC. 

Circle 1157 on Inquiry Card. 


Mainstream Data 

420 Chipeta Way, Suite 200 
Salt Lake City, UT 84105 
(801)584-2800 
Provides far FM and satellite 
reception of Us news sendees. 
Circle 1158 on Inquiry Cord. 

Microcom, Inc, 

500 River Ridge Dr. 

Norwood, MA 02062 
(800) 822-8224 
(617)551-1000 
fax: (617)551-1021 
Developers of MNP level 10, 
a data vommunicatiotis 
protocol far cellular 
communications, and makers 
of the MicroPone portable 
modem. 

Circle 1159 on Inquiry Card. 

Motorola Paging and 
Wireless Data Group 
EM BARC/Motorola 
1500 NonJwest 22nd Ave. 
Bovmon Beach, FL 33426 
(407) 364-2000 
The Paging and Wireless 
Data Group produces the 
NewsStream information 
receivers. EMBARC provides a 
nationwide paging system that 
can connect to E-mail services. 
Circle 1160 an Inquiry Card, 

Motorola Rad in Ware 
Solutions Group 
1201 East Wiley, Suite 103 
Schaumburg, IL 60173 
(800) 233-0877 
(708) 632-4723 
Produces WaveGuide 2.0, 
an API for Windows that lets 
de^^elopers create applications 
that can access the Ardis and 
RAM Mobile Data networks. 
Circle 1161 on Inquiry Cord. 

Qualcomm, Inc. 

10555 Sorrento Valley Rd. 

San Diego, CA 92121 
(619)587-1121 
Provides satellite-based data 
communications and developed 
CDMA (code divLshn multiple 
access} technology far digital 
cellular communications. 

Circle 1162 on Inquiry Card, 


Radio mail 

P.O, Box 1206 
Menlo Park, CA 94026 
(415)326-5615 
Provides gateway services 
bem>een wireless 
commun ications sy.stems 
and the wirehound data 
communkathns infrastructure . 
Circle 1168 on Inquiry Card. 

RAM Mobile Data 
10 Wtxxlbridge Center Dr., 
Suite 950 

Woodbridgc,NJ 07095 
(908) 602-5500 
fax: (908) 602-1262 
A joint venture of RAM 
Broadcasting and BellSouth , 
it operates the wireless 
Mobitex-based RAM Mobile 
Data network in the U.S. 
and the U,K. 

Circle 1164 an Inquiry Card. 

SkvTel 

13501 St. NW 

Washington, DC 20005 

(202)408-7444 

Provides nationwide paging 

services. 

Circle 1165 an Inquiry Card. 
Zyxel USA 

4920 East La Palma Ave. 
Anaheim, CA 92807 
(714) 693-0808 
fax: (714) 693-0705 
Manufactures cellular and 
standard modems. 

Circle 1166 on Inquiry Card. 


fneiusioti in the resource guide should 
not he taken as a BYTE endorsement 
or recommendation. Ukffwtse, 
omission from the guide should mt he 
fiiken negaUvety. The infornmtiott 
here h'oj betleved to he accurate at 
the time of writing, but BYTE cannot 
he re.'ipon.dble for omhsiotis, errors, 
or changes that occur after 
compilation. 
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SOLUTIONS F0CUS/F» Servers 



NETWORK 
FAX ON TAP 


F ax is the superhero among corpo¬ 
rate communications channels— 
faster than overnight mail, more 
widespread than any E-mail sys¬ 
tem, and able to transmit graphics 
information with a single phone call. But it 
also has some serious flaws» like poor-qual¬ 
ity scanned images^ no security for incom¬ 
ing documents, and long lines at the fax 
machine (not to mention curly fax paper). 
Computer-based fax has overcome a lot of these limitations, but there’s still one 
area where the office fax machine enjoys a big advantage over a desktop fax sys¬ 
tem: Fax machines are shareable resources; desktop fax boards are not. Having 
one or two users who can send and receive faxes without leaving their desks doesn't 
replace a fax machine that used to serve the entire workgroup, regardless of the fax 
machine's frailties. 

The .solution, of course, is to tie together a LAN and a fax. This month's Solutions 
Focus looks at network fax servers, which promise to put a computer-based fax sys¬ 
tem (or at least a shared portion of one) on every desktop. 

We’ll look at 11 of the top players in the fax-server market for PC, Mac, and 
Unix networks: Alcorn’s LanFax Redirector 2.1, Calculus's Advanced EZ-Fax for 
Networks 3.53, Cheyenne Software's Faxserve LO, Intel’s Net Satisfaxtion Software 
2.0, OAZ Communications’ NetFax 4.01, Optus Software’s Facsys 3.30a, Pure 
Data's PurcFax 3.1, Circuit Research’s 4Sight Fax 2.0,3, STF Technologies' Faxsrf 
Net 2.2.3, Tlie Bristol Group’s IsoFax 5.1, and Samsung Software America's Replix 
LO. (One familiar name, GammaLink's GammaNet, is not included—the company 
has abandoned its software products to focus on its hardware line.) Note that each of 
these is a computer-based system (i.e., they all require a dedicated or nondedicated 
host machine). In most cases, these systems are less expensive—if somewhat less 
extensible—than stand-alone fax servers, such as those from Biscom and Caslelle. 

Client-Server Faxing 

From a network client, you use a fax server much as you would use a stand-alone 
computer fax board. Client utilities usually include printer drivers or print-capture 


Network fan servers 
bring computer fax 
to every desktop 

RAYMOND GA COTE, 
STEVE APIKI, AND 
STAN WSZOLA 
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ACTION SUMMARY 



BVTE 

■ WHAT FAX SERVERS ARE 
Client-server soFtware packages 
that share computer-based fax 
services among network users. 

■ UKES 

Sharing a computer-based fox 
on a network saves money and 
countless hours compared to fax 
machines or a stand-alone 
computer-based fax; many 
packages integrate fax with 
E-mail. 

■ DiSUKES 

Routing incoming foxes to users 
is a problem that awaits a 
workable solution. Products are 
often difficult to install and 
administer, and no package has 
multiplatform support. 

■ RECOMMENDATIOKS 

4Sight for Mac networks; Replix 
for Unix installations; and four 
PC-based packages with various 
strengths: LanFax Redirector, 
Net Satisfaxtion, Faxserve, and 
Facsys. 



utilities, which let you fax by printing wiih- 
in an application, and full fax applications, 
which let you fax files and view and print 
incoming documents. Many also include 
command-line ulilides for automating fax 
transactions or monitoring fax status. 

Whatever the task, the client software 
executes it by passing along service re¬ 
quests to the fax server, which operates 
the hardware. Each communications 
link—between client application and client 
fax software, between client fax software 
and fax-server software, and between fax- 
server software and fax modem—relies 
on a fragile web of proprietary and stan¬ 
dard protocols. The text box “Standards 
and P^clices” on page 182 details some re¬ 
cent industry efforts to standardize com¬ 
munication between applications software 
and fax hardware for both network and 
stand-alone fax applications. 

There are as many ways to implement 
a client-server fax system as there are fax 
servers on the market, but each package 
fits more or less into one of three configu¬ 
rations (see the Ogure). The first configu¬ 
ration is peer to peer. In this arrangement, 
fax-server and fax-client software com¬ 
municate directly via network-transport 
protocols (e.g., Novell’s IPX), Tlie benefits 
of this design are reduced file-server traffic 
and real-time client-server communication. 

In the second configuration, the shared- 
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FAX SERVERS 




NETWORK FAX‘SERVER CONFIGURATIONS 





Three ciient-seT'\^er orgmizations for netnwkfax serverx^ (a) Peer-ro-peerfax servers cortmmnk ate with clients directly 
through network protocols, (b) A shared-directory design uses polling of a shared-file system on the file sender for clienhsen^er 
communication, (c) E-maif based fax servers get faxes from users and send received faxes fyack via standard mail transports. 


file configuration, the fax server and the 
fax client communicate through reserved 
directory areas on a file server. For exam- 
pie, a client may write outgoing fax im¬ 
ages to a directory called Outgoing on the 
file server. The fax .server polls the direc- 
tory and sends over the wire whatever files 
land in the Outgoing directory. The fax 
server may write incoming faxes to im In¬ 
coming directory and, once the faxes are 
identified, route them to individual user 
subdirectories. Client module.s for each 
user poll the user directories for incoming 
faxes. This is a common configuration that 
makes for simple operation and reduces 
dependency on specific network operat¬ 
ing systems. 

The third fax-server configuration is 
mail-based and relies on E-mail as a trans¬ 
port between clients and server. Clients 
*'maif' faxes for transmission, and the fax 
server mails incoming faxes to the appro¬ 
priate user. This scheme works best if the 


system in your office already relies on 
E-mail, providing a transparent link be¬ 
tween these two methods of communica¬ 
tion. 

The Ins and Outs of Network Fax 

Despite their differences, all 11 packages 
reviewed here provide LAN clients with 
three ba.sic capabilities: image conversion, 
fax transmission, and fax reception. All 
consist of at least server and client soft¬ 
ware modules, and all require fax-modem 
hardware. In some cases, die fax modem is 
provided with the package (see the table 
lor configuration details), but most require 
a fax modem in addition to the server soft¬ 
ware. 

Transmitting an electronic fax requires 
at least two steps. First, the document must 
be converted into an electronic fax format. 
Second, it must be transmitted to the des¬ 
tination fax. Some systems perfomri both of 
these steps on the server, while others rely 


on the client for image con vers ion.s. In 
some cases (most notably the Windows 
printer drivers), imaging is actually a two- 
step process; documents are converted to 
one format on the client and then recon¬ 
verted to a fax formal on the server. 

All the PC-based packages take advan¬ 
tage of coprocessor-ba,sed fax-modem 
bo^irds such as Intel*s Net Sadsfaxtion and 
G am maL ink’s GammaFax CP to reduce 
imaging time. These boards convert from 
ASCII text or bit-map image formats to a 
Group 3 byte stream without requiring 
work from the host processor. The Mac 
and Unix servers use external modems, 
and the host computer is responsible for 
all imaging. 

Network fax servers’ greatest weakness 
is in routing received faxes. Unfortunate¬ 
ly, there is no standard method for speci¬ 
fying the addressee of a fax document 
through a shared fax system (although 
the CCITT is working on extending fax 
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Buffalo Grove 
IHinois USA 

^ Printer ^ 


SHOWN ACTUAL 51ZE 


Ejji 1 




Lcj DalasaH S. 


■ :■ ^ . A * ' -: -L‘ V"*-' ’V ' ■ ■' !' ■ ' ■:;' 

^ A chain is 


as strong 
as its 
weakest 
iink. 


Picture your Hardlock™ key as a bike lock, and 
the accompanying software routines used to 
implement the copy protection as the chain. 
You can own the best lock that money can buy, 
but that lock is useless if the chain is weak. 


Introducing HL-Crypt, a major breakthrough 
in copy proteaion. HL-Crypt is not just a shell 
or simple conditional response checker. Using 
our proprietary Patcher Technology. HL-Crypt 
encrypts and binds the application to your 
Hard lock™ device. HL-Crypt features many 
protection modules that secure the application 
against piracy, reverse engineering, and 
debugging, to name a few. 


i 


Picture HL-Crypt as an ironclad chain. The only 
ironclad chain in the industry today. For more 
Information, call 


I. ■ 


1 - 800 - 562-2543 


IfL-Crypt 


The Fortified Protection Linker 

for Hardlocic 


I* -j*-. 




For (nternotionol infomtotroh dixle 83, For Domestic information circle 84 on lnc|uiry Cord*' 









































FAX SERVERS 


Standards and Practices 


F or software developers, the mar¬ 
riage of fax, computer, and LAN 
has been a difficult one. Unlike 
data communications, where 
there arc standard methods for writing 
to hardware, there is no common start¬ 
ing point for working with fax modems. 

fn 1988, the CCITT TR29.2 stan¬ 
dards committee accepted the Class 1 
standard for communication between 
fax softw'are and fax modems. The 
committee also voted on, but did not 
accept for technical reasons, ihe Class 
2 standard. Software developers and 
fax-modem manufacturers decided to 
unofficially adopt Class 2 until the 
CCITT could develop an acceptable 
standard. In an effort to help define a 
standai’d, the El A (Electronics Industry 
Association) has produced El A TR.29, 
which encompasses Class 1, 2^ and 3 
command sets to standardize the use 
of fax modems and applications soft¬ 
ware. 

Class I, Ihe only standard that has 
been officially issued, defines six com¬ 
mands that a computer can use to send 
a fax; for example, transiriit or receive 
at 300 bps for parameter negotiations, 
and transmil or receive al 9600 bps 
for fax transmission. Class I fax soft¬ 
ware handles all the T.4 fax-image and 
T.30 session-protocol information and 
timing. 

The Class 1 commands require the 
minimum amount of bardwai*e to ma¬ 
nipulate and send a fax. This means 


that a Class 1 fax modem requires more 
CPU and system resources. Sending or 
receiving a fax with Class 1 fax mod¬ 
ems and software typically means that 
active fax-conversion tasks can't run 
in the background 

Class 2 fax software generates a T.4 
fax-page image and sends it to the fax 
modem a page at a time. The fax mo¬ 
dem then handles the T.30 session-pro¬ 
tocol information and timing. The 
de facto Class 2 commands provide 40 
or more extended AT commands and 
responses to free up PC or server re¬ 
sources. If the Class 3 standard is ever 
issued, it will allow' ASClf-to-fax or 
other file-to-fax convei'sian by modems, 

PC APLs 

For PCs, there arc three detlned meth¬ 
ods for communicating with fax hard¬ 
ware: Intcl/DCA's CAS (Communi¬ 
cations Applications Specillcation), tlie 
FaxBlOS Association's FaxBlOS, and 
ihcCCITT’s T.6I I standard. All three 
are in contention for the title of stan¬ 
dard API, 

DCA and Intel released CAS in 
September 1988. CAS defined a stan- 
daid communications API for working 
with Inters Connection CoProces,sor 
board and its successors, the Net Sat- 
isfaxtion series. 

CAS is a high-level software inter¬ 
face for sending and receiving individ¬ 
ual fax files and other binary files. The 
basic unit of transfer in the CAS inter¬ 


face is an entire file. The CAS Resi¬ 
dent Manager routines handle all the 
details of dialing, connection, file trans¬ 
mission, and call tennination. Appli¬ 
cations communicate with the Resident 
Manager, which handles everything in 
the background. The application and 
the Resident Manager communicate 
via control files, which record vital in¬ 
formation about tran.smissions (c.g., 
phone numbers and transmit Lime), Un¬ 
fortunately, CAS is not a network API 
and extending CAS across the network 
requires redirectors like those reviewed 
here. 

FaxBIOS is an incompatible superset 
of die services provided by CAS. Fax¬ 
BIOS is a high-level API designed for 
platform independence. It has all the 
capabilities of CAS, as well as net¬ 
workwide enhancements. In addition, it 
has features for telephone directory 
management, graphics services, and 
low-level l/O-device control. Fax-BlOS 
also incorporate,s a DDE interface for 
Windows. 

Intel has not mentioned support for 
FaxBIOS, but it has announced sup¬ 
port for a new API standard called 
T.Applecon, or T,611, The T.611 stan¬ 
dard was developed by France’s tele¬ 
phone company and ha.s been submitted 
for CCITT approval. Since T.611 was 
designed to be downward-compatible 
with CAS, existing CAS-based appli¬ 
cations will work on T.611 modems 
without modification. 


addresses to include routing infonnation). 
Most fax .servers require an administrator 
to view incoming faxes and route them to 
users based on visual inspection. EZ-Fax 
iuid Faxstf do away with routing altogeth¬ 
er by giving users access to all received 
documents. 

However, several methods are available 
for automatic distribution. DID (Direct In¬ 
ward Dial), which requires a service pro¬ 
vided by the local telephone company, re¬ 
serves a block of phone numbers for a 
single phone line. Through DID decoding 
hardware, the fax server knows which 
number was dialed and routes the fax to 
the designated recipient. LanFax Redirec¬ 
tor, NetFax, Faesys, 4SighL and TsoFax 


all support DID when used with fax 
modems that provide DID decoding. 

A somewhat less complex method of 
electronic routing uses DTMF signals sent 
after dialing to route a fax. However, there 
are no standard DTMF codes, and working 
effectively with DTMF requires that fax 
senders know to use the DTMF codes. 
Again, DTMF requires decoding hard¬ 
ware, which Net Satisfaxtion, Faesys, and 
4Sight support. 

Finally, Faesys offers an OCR routing 
capability. Faesys can scan the first page of 
a document, looking for a sequence of dig¬ 
its as a routing code. This capability sufiem 
from the same drawbacks as DTMF, in 
that there is no standard method for in¬ 


cluding numeric codes on a page. Further, 
it requires OCR to work reliably on some¬ 
times poorly scanned documents from fax 
machines. 

Given the current state of routing tech¬ 
nology and standards, simply printing out 
incoming faxes is probably still your best 
bet. Except for Faxstf, all these packages 
offer the option of routing a copy of in¬ 
coming faxes direedy to a printer. For most 
packages, printing and routing via an ad¬ 
ministrator are the only methods we tried. 

The Proving Ground 

We tested each of these fax servers on a 
test network in the BYTE Lab, For the PC 
systems, we tested on a Novell NetWare 

Cfmtinued 
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Windows 3.1 
Complete 

Learn lo optimize & customize 
Windows 3,1. 

■ Improve your productivity with 
built-in Window* applications M 
* Includes dozens of useful tips 
and fcchnictueiv 

‘ Inciades two va] uabic Wi adows 
utilities: Backup &. Snapshot 
#B153. [SEN 1^55755-153-7. 
Ptice S34,95 w/Windows utilities 
disk.S75+ pages. 


WindowsXIINTERN g 

Introduces the reader to the ovcral I 
conceptofWindows programming 
and events using dozens of easy^ ^ 
lo-follow examples. It^s a solid ,[ ii' 
guide for teginning to intemiediate 
Window^s programmers who need |';g^ 
to know more, jester. t ' 

#B159, ISBN 1-55755-159-6. 

Price S49.95 with 3,5 '* companion ^ 
diskette. 1200+ pages. 


PC Assembly language 
Step by Step 

Teaches you muchine language 
from the ground up, at your own 
pace. Learn assembly language 
usi ng the unique assembly language 
simulator which show^s how each 
instruction binctions as the PC 
executes it. YouTl get hands-ou 
traini ng with thi s exceptional book/’ 
disk combination. 

#B096.TSBN l-55755-09f>4. Price 
$34.95 with 2 5.25" companion 
diskeites. 


Sound Blaster Book 

Thi^book byour guideto Si>iiiid 
Blaster, from instaliation to 
custom programming. Includes an 
overview of the differenl Sound 
Blaster cards, many specific 
software products and much more. 
Also includes simple MIDI liystem 
to U.SC with your Snund Blaster. 

#BI64. ISBISI 1-55755-164-2. 
Price S34.95 with 3,5" ccimpanion 
diskette. 


The 486 Book 

Explains the features that make 
this processor so advantageous ^ 
the memory capabilities, the math 
coprocessor, the specialized 
soPwarc that maximi 2 es theCPU's 
performance and more. PC INFO 
pnt^gram on companion diskette. 

#BI55. ISBN 1-55755-155-3. 
Price $34,95 with 3.5" companion 
diskette. 420 pagc,s. 


Turbo C++ 

Step by Step 

Teaches you step by step C++, the 
language of choice among 
professional developers. 

The lesiions arc designed to be 
short, progressi ve and to the point, 
so you can learn quickly. 

#B156. ISBN I-55755-i56-1. 
Price $34.95 with 3.5" companion 
diskeite. 3fl0 pages. 


Upgrading & 
Maintaining Your PC 

Shows you how to turn your PC 
into a ht-performance computing 
machine. Leam how to add a hard 
drive, expand memory or turn an 
XT into a fast AT, 386 or 486 
screamer. Shows you how to 
upgrade easily and ccoiiomicalLv 
w Llhout having to be an electronics 
wizard. 

#B167. ISBN 1-55755-167-7. 
Price S34.95 wjih 3.5" companion 
diskette. 


DOS 5.0 Complete 
Special Edition 

Leam the' ins and outs* of the new 
DOS 5.0. 

* Using the new SHELL. EDIT, 
DOS-KEY, and QBASIC 

■ Complete comprehensive DOS 
command reference section 

■ Iitcludes TempesI software - 
ihe graphic shell for DOS 5.0 

#B15L ISBN I-55755-151-X. 
Price S39.95 with Tcitiijesl and 
utilities diskette. 900 pages. 


PC INTERN 

The encyclopedia of DOS 
programming know how for the 
i profes.siflnal progranicifier. IncJ udes 
I'( parallel working examples in 
t Machine l^uiguage. C, Pascal and 
j , BASIC. 

' DOS and BIOS internal 
/ i slmcturas and functions 
15 ■ Programming video cards. 
/ ■> sound, TSRii 




#B145.ISBN l-55755-l«.6.Price 

$59.95 with over 2mb of source 


IT\ code on one diskette. 1300 pages. 






Wicked Sounds 

This outrageous bookfdisk lets you 
sit back and have some fun with 
Windows* built in i;ound 
capabilities. ''Sound off'by tying a 
sound to any of 12 different 
Window* events: closing a window, 
etc. Includes Sound DATA BASE 
manager to organize and identify 
y our gro wi ng li braiy of wave forms. 


168. ISBN 1-55755-168-5. 
Price $29,95 with companion dLsk 
including wave forms and Sound 
DttEabase Manager. 


Compwring Know How 

learn More with Computer Books from Abacus 


Circle 61 on Inquiry Cnrd (RESELLERS: 62). 


Order Toll Free 

1 - 800 - 451-4319 


Available at 0, Dalton, Crown Books, Software 
Elc.,WajdenbQoks, Compuler City and other 
reiailers nationwide. In Canada, Golea 
W,H. Smith and Classic Bookshops. 

In the UK. call Computer Bookshops 021 -706-118B. 
In Austallia call Pachontes 02-746^700. 

Fn US and Canada add $6.00 puslage. 

Foreign orders add |13.00 postage per item. 

We accept Visa, MasEetcard or American Express. 


iiTymrurr 


Abacusl 

Dept. B2,5370 52nd Street SE Grand Rapida. Ml 4S512 
Ptione: (6i6) 608-0330 ‘ Fax: (616) 696-0325 


[Tiiase rush me Ihe following books: 

1 Sound Blaster Book.$34.95 ea, 

1 The 4S6 Booh ..S34,9S ea. 

1 Upgrading & Maintatning S34.95 ea. 

1 003 5.0 Complete S.E.. $39.95 ea. 

1 PC INTFRN 

For fast deliveiy Order Toll Fiee1-eD0-451-4319 ext. 22, or FAX (616) 698'0325~l 

Or mail this coupon to; Abacus, 5370 52nd Street SE, Grand Rapfds, Ml 43512 | 
Method of Payment: □ Visa □ Master Card □ Am.Ejtpress □ Check / M.O. i 
Card#;l_LI_l „L_l_J_J_LI_l„Ll_l_LLI Expires;_ /_ . i 

Wcked Sounds.$29.95 ea. 

1 _Turbo C+-I- Step by Step.$34.95 ea. 

1 Windows 3.1 Complete.$34,95 ea. 

1 Windows 3.11ITTERK.$49.95 ea 

I PC Assembly Language.$34.95 ea. 

Subtotal:_ 

Name: I 

Company: | 

Address: | 

I CA a MF orttefs iridiJEte correct sates tax; 

Crty: State: Zip: I 

Phone#: Fax#: I 

I tn US £ Gan^a eckl $5.00 shiptMtp: 

Piirainn ^iirrtcut! isrtri HA ncr rifimi' 

1 ruiBt^i ijiuvio eluu p \ ^ui iiBiisi. _ _ 

1 T otal amount lUS funds): 

□ Yes, please rush your free catalog of PC books and software. Dept b 2 













































FAX-SERVER FEATURES 


Many of the fax-server packi 
listed here, f• = yes; O = no 

iges support a variety of third-party fax modems in addition to the hardware 
pN/A = not applicable.) 

PC 


Alcorn 

LanFax 
Redirector 2,1 

Calculus 

Advanced EZ-Fax 
for Networks 3.53 

Cheyenne 

Faxservel.O 

Intel 

Net Satisfaxtion 
Software 2.0 

OAZ 

NetFax 4.01 

j Price 

10‘USer system 
■ 50-ysef system 

Unlimited 

Hardware Inciuded 

S995 

$299S 

$9995= 

o 

$1399^ ■ 

$1799 

$1799 

9 

S99S 

$995 

$995 

O 

"$199S * 
$1995 
$1995 

O 

$2490 

$2490 

$2490 

■ 

Server platform 

DOS 

DOS 

NetWare 

DOS" 

DOS 

! Citent platforms 

DOS, Windows 

DOS, Windows 

DOS, Windows 

DOS, Windows 

DOS, Windows 

Network support 

NetWare, 

Any PC-based 

NetWare 3.10 

NetWare 

NetWare 


NelBIOS LANs 

network 

and higher 



suppotl 


“liiHifcarS 

'—iW^2lW 

asig— 







board 

1 SENDING FAXES 

Input file formats 

ASCII, PCX, 

ASCII, PCX, CUT, 

PCX, DCX, BMP, 

ASCII, PCX, 

ASCII, PCI, 


DCX, PCL 

PCL. Group 3 

PCL 

DCX 

TIFF, BMP, 






Group 3, OAZ fax 

Print capture 

• 

• 

• 

• 

• 

Font support 






TrueType 

• 

m 

m 

9 

9 

PostScript 

• 

o , 

m 

O 

O 

Windows 

• 

• 

9 

9 

9 

Macintosh 

O 

o 

o 

o 

O 

X Window System 

o 

o 

o 

o 

O 

Other 

PCL 

PCL 

PCL 

PCL, 

PCL 





Epson FX 


Phone books 






System phone books 

m 

o 

O 

O 

• 

User phone books 

Within system phone book 

• 

• 

• 

• 1 

Priority tevels 

2 

2 

o 

O 

o 

Delay sending 

• 

• 

• 

• 

• 

Broadcast fax 

• 

# 

• 

• 


Group faxes to one target 

• 

• 

o 

o 

o 

Fax imaged on client 

m 

• 

• 

• 

• 

Fax imaged on server 

m 

• 

o 

o 

o 

Auto-print outgoing Faxes 

• 

O 

o 

o 

o 

1 Retransmit only unsent portion on retry O 

• 

o 

# 

o 

1 RECEIVING FAXES I 

Routing 






Administrator 

« 

0 

• 

♦ 

• 

OCR 

o 

o 

o 

o 

o . 

DID 

• 

0 

o 

o 

« 

DTiyiF 

o 

0 

o 

• 

9 

Auto-print incoming faxes 

• 

m 

• 

• 

9 

E-mail connections 






Unix mail 

o 

o 

o 

o 

O 

MHS 

Option 

o 

• 

o 

9 

ccjMail 

O 

o 

o 

o 

O 1 

QuiCkMaij 

O 

o 

Q 

o 

0 

Microsoft Mail 

0 

o 

o 

o 

o 

stamp 

t 

• ^ .. 

• 

• 

• 

Invert, size, scale received faxes 

• 

Windows Client only 

• 

Invert only 

Windows client only 

Save as format 

PCX, OCX. 

PCX, CUT 

Fax only 

Fax only 

'Sit only ^ ■ 


PCL 





^OCR 

O 

O 

O 

O 

O 

ADMINJSTRATION 






Administration platform 

□OS, Windows 

DOS, Windows 

DOS, Windows 

DOS, Windows 

DOS 1 

Transmission log 

• 

• 

• 

O 

O 

Receipt log 

m 

m 

• 

O 

• 

Export transaction log 

• 

o 

• 

• 

o 

Fax diagnostics 

• 

m 

O 

o 

o 

Privilege tevels 

User, router. 

None 

User, 

User, admin.. 

User, admin.. 


admin. 


admin. 

supervisor 

supervisor 


Notes: ’ Eight user * Routing license *250'UseT maximum * Requires DID 
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FAX-SERVER FEATURES 




PC 



MAC 


UNIX 


Optus 


Pure Data 

Circuit Research 

STF Technologies 

The Bristol Group 

Samsung Software 


Facsys 330a 


PureFax 3,1 

Asrght Fax 2.0,3 

Faxstf Net 2,23 

IsoFax 5,1 

Replix 1,0 


$995 


$699 

$999 

$249 

$1990 

$3293= 


S995 


$699 

$2749 

$249 

$3490 

$6713 


S995 


S699 

$4999 

$249 

N^A 

N/A 


O 


• 

O 

O 

O 

o 


DOS 


Windows 

Macintosh 

Macintosh 

Sdaris, 

HP 700, SCO Unix, 







AIX, HP-UX 

Sun Sparcstation, IBM AIX 


DOS, Windows 


Windows 

Macintosh 

Macintosh 

Unix clienls 

Unix clients 


NetWare 


Any PC’based 

O 

6 

o' ~ 

o~ 




network 






Intel 


Proprietary 

?HSffi7Gfe2, 

Cla^2, 

Class 2' 

‘ - — 


others 


board 

Apple Modem, 

Apple Modem, 


fi 





FlexFax Modem 

Sierra SendFax 




ASCII, PCX, 


ASCII, TIFF, 

TIFF, EPSF 

TIFF, EPSF. 

30 formats 

ASCII, PostScript, 


DCX, PCL, 


DCX, PCX, 

PICT Paint 

PICT 


TIFF, XBM, 


PostScript 


BMP, IMG 




PBM, MIF 


• 


• 

• 

• 

9 

9 


O 


• 

• 

9 

O 

O 


• 


O 

o 

9 

• 

• 


• 


• 

o 

O 

o 

o 


o 


o 

• 

• 

o 

o 


o 


o 

o 

o 

• 

o 


PCL 


PCL 

o 

0 

o 

o 


O 


O 

9 

« 

• 

• 


9 


• 

9 

• 

• 

• 


255 


o 

2 

o 

2 

o 


• 


• 

9 

• 

• 

• 


• 


• 

9 

• 

• 

9 


O 


o 

9 

• 

o 

o 


O 


# 

Q 

o 

• 

• 


• 


• 

m 

• 

o 

o 


• 


o 

9 

o 

o 

• 


o 


o 

9 

9 

• 

o 

■ : 




• 

9 

9 

• 

• 




J o 

O 

o 

o 

0 ' .. i 


• 

_-j% 

1^0 

Option 

o 

• 

b 


• 


o 

• 

o 

o 

o j 




m 

• 

o 

* 

• ‘ 


o 


o 

o 

o 

9 

# 


• 


o 

o 

o 

o 

o 


o 


• 

o 

o 

o 

o 


o 


o 

• 

o 

o 

o 


o 


o 

• 

o 

o 

o 


"iij: 



• 

9 

. “ '~9 ^ 

, 


Windows client only 


• 

9 

9 

* 

• 


BMP, PCX 



IWgtfvflFF. 

PICT,TiFI^: 

^formats 

tIFF, PostScripL 


-f A 


BMP^PCX 

Paint 

__ Paint - __ 


PBM, XBM - 


o 


o 

Option 

O 

• 

O 

1 

■ 

DOS, Windows 


Windows 

Macintosh 

Macintosh 

X Window System, 

X Window System, 

1 






command-line 

command-line 

1 

• 


• 

• 

9 

O 

• 

1 

• 


• 

9* 

o 

O 

• 

1 

• 


• 

9 

9 

O 

• 

1 

• 


• 

O 

9 

O 

• 

1 

User, admin., 


User, admin., 

User, admin. 

User, admin. 

User, admin. 

User, admin. 

1^ 

router 


supervisor 
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FAX SERVERS 


3.11 network running over NE-2000 net¬ 
work cards on a Compaq Deskpro 66M 
server* Our standard fax server was a Com- 
puAdd 433 system running DOS 5,0 and 
Windows 3,1 where appropriate. The Mac¬ 
intosh clients and servers ran on a Mac 
llfx and a Quadra 950 running System 
7*0.1. All Unix testing was performed on a 
Sun Sparcstation 2 running SunOS 4A2 
and Open Windows 3. 

We used a wide range of fax modems. 
Many of the PC packages came with their 
own hardware; otherwise, we defaulted to 
iin Intel SatisfiixtJon/200 board. We used 
external modems from Circuit Research 
and Dove Computer to test Mac fax servers 
and an Everex EverFax 24/96E (packages 
that claim Class 2 support all work with 
the EverFax modem). 

To test each server, we iransmitied and 
received a viiriety of documents. Trans¬ 
mission test documents included a cover 
page with a bit-mapped BYTE logo. To/ 
From fields, and a one-line message; a 
4-KB text file; a full-page bit-mapped 
TIFF or PCX file; and, from the Windows 
PC and the Mac, a complex multicolumn 
Word document containing several fonts 
and images. For each, we noted the Lime it 
took and any difriculties in the transmis¬ 
sion. For most packages, each transmis¬ 
sion was inslantaneous from a clieni per¬ 
spective. 

Besides ihe quantitative testing, we 
found that qualitative issues play a big pad 
in determining the quality of fax servers. 
High-visibility items such as ihe llcxibili¬ 
ly of adminisiraiion and routing tools, ihc 
clieni user interface, and die ease with 
which Faxes could be automaled are ob¬ 
viously important, but so are little items 
like cover-page customization, mixing 
graphics and text, and sharing user tele¬ 
phone-book databases. 

Surprisingly, output Fax quality is one 
area where we found little difference from 
one package to another. Even though you 
might expect text images created with 
TrueType or PostScript fonts to generate 
cleaner images, there isn't much notice¬ 
able difference with normal point sizes on 
a 200-doi-per-inch high-resolution fax. 
Graphics, loo, showed iiule dilTerence 
from fax server to fax server. 

Unfortunately, none of these fax servers 
support clients on foreign operating sys¬ 
tems, so you’ll need to choose one that fits 
your current network platform. We've bro¬ 
ken Ihese products into groups based on 
operating systems in the following evalu¬ 
ations, Note that the mail-based packages 
(OAZ’s NetFax and Circuit Research’s 
4Sight) and those that offer gateways to 
E-mail systems can offer some measure 
of fax interoperability between platforms. 


Fax Servers for PCs 



LanFax Redirector 2.1 

A lcorn's LanFax Redirector does just 
what its name implies—it redirects 
CAS (Communications-Applications- 
Specirication)-service requests from fax- 
ciiem software to a dedicated fax server, 
u.sing IPX/SPX or NetBIOS as a transport. 
Its clean architecture, combined with re¬ 
markably flexible DOS and Windows 
client software, makes LanFax Redirec¬ 
tor one of the top picks in this review. 

We tcsied LanFax Redirector with an 
Intel Sutisfaxtion Modem/200, but ihe 
software supports any CAS-compaiible 
board, and it can handle up to eight mod¬ 
ems in a single server. The CAS-centric 
approach brings wilh it some nice features, 
such as automatic handling of ASCII doc¬ 
uments and ihe ability to send binary data 
to another CAS modern. 

Installing LanFax Redirector is rela¬ 
tively painless. You install the board and 
run a utility that in.slalls the server soft¬ 
ware and builds the system databases. 
Once it's up and running, the server col¬ 
lects CAS requests from dients and pro¬ 
cesses them ihrough a CAS modem. It also 
mai ntains transaction records by user in a 
central system database administered 
throu gh B orl an d' s Paradox engine. 

LanFax Redirector maintains its own list 
of authorized users, distinct From the net¬ 
work user list. Buu you aren't forced to add 
users nianoaily. You can configure sewer 
software to accept fax requests from any 
user and automatically add these users to 
the database. After this initial process, you 
can switch off the automatic-acceptance 
feature and manually tweak user rights. 

Users may be administrators, users, or 
routers. Users deal only wilh their per¬ 
sonal queues; routers can view the first 
page of any inbound fax and forward it to 
the appropiiate queue. Unfortunately, 
routers can easily circumvent the fu-st-page 


Software-only ImoFox 
Redirector works with CAS 
hardware and third-party 
CAS applications. Client 
access runs through DOS 
or Windows utilities or 
through printer drivers^ as 
shown. 


feature simply by routing the 
fax to their personal queue and 
forwarding it later. If security is 
a critical issue, you can monitor 
the audit trail that LanFax Re¬ 
director maintains. 

Users share a central phone book (again, 
a Paradox-compatible database). Entries 
are simply Bagged as public, private, or 
shared. In contrast to those of the other 
packages, which require users lo switch 
consiantly between system and personal 
phone b(X)ks, LanFax Redirector's phone- 
book ,slruclure is a real boon. 

Users also share access to libraries— 
collections of preimaged faxes that arc 
sent repicatedly (e.g., price lists); skipping 
the imaging process makes these fax quick¬ 
ly. However, LanFax Redirector's PCL 
(primer control language)-!maging engine 
is fast enough that you’ll hardly notice the 
difference anyway, 

Alcorn's ,software bundle includes DOS 
and Windows clients. Both require a redi¬ 
rection TSR program. The DOS utilities 
include a print-capture TSR and the menu- 
driven Fax Manager, Fax Manager can be 
ased to transmit PCX, ASCII, and fax files; 
view user status; and receive documents. 

Windows utilities include a fax printer 
driver and a nice, Borland-siyle menuing 
system for managing fax documents. If 
you're a Windows user, you can easily se¬ 
lect cover-page logos and attachment files. 
However, as wilh all CAS-based pack¬ 
ages, you aren't fiee to rearrange the po- 
si Lion of address and logo information on 
tile cover page. The Windows primer driv¬ 
er includes a handy Hold feature that lets 
you tack documents from multiple appli¬ 
cations into a single fax. If you need to 
fax a spread.sheet and a letter, you just 
choose Hold after printing from Excel, 
print to the same driver from WordPerfcci 
for Windows, and then release the fax. 

If you require E-mail iniegraiion, you 
can get it through an optional MHS (Mes¬ 
sage Handling Service) gateway ($3595), 
which we didn't test. The bundle we did 
test lists at $2995 (without hardware) for a 
50-user system. 
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FAX SERVERS 



EZ-Fax relies on a simple shared-di- 
rectory structure. It works with any PC- 
based network that lets you export direc¬ 
tories, including peer LANs. Because there 
are no security features, there are no user 
IDs to maintain, no privilege levels, and no 
routing. Every user has access to every in¬ 
bound fax, and every user with access to 
client software and the shared directory 
can transmit faxes. 


Advanced EZ>Fax for Networks 
3.53 


C alculus's Advanced EZ-Fax comes 
closer to the model of an acmal shared 
fax machine than do any of the other 
servers. Like real fax machines, it includes 
built-in scanner support for sending paper 
documents and doesn't require a dedicat- 
ed PC to service fax requests. But on the 
downside, EZ-Fax also lacks security fea¬ 
tures, easily configured cover pages, and 
E-mail mtegration, EZ-Fax includes a fax¬ 
modem/scanner card and server software, 
as well as Windows and DOS client utili¬ 
ties, for $ 1799 for a 10- or 50-user system. 


EZ~Faxfor Networks 
bundles a fax-modem card 
(with scanner support) 
and network software in an 
easy-to-use package. 


tnary 


The EZ-Fax server is a nondedicated 
machine that runs a background process 
that requires 166 KB of conventional 
memory (considerably less with EMS). 
One user can continue to use the EZ-Fax 
server for odier tasks, but the background 
process will occasionally take over the ma¬ 
chine for tile conversion. In practice, we 
found that the fax-server machine probably 
shouldn't be used for much more than light 
word processing. 

Client software has print-redirection 
utilities and menu-driven DOS and Win¬ 
dows programs. When you launch a print 
job with an EZ-Fax print-capture utility 
installed, you can choose between faxing 
and printing; thus, you can leave the redi¬ 
rectors installed at all times and don't have 
to bother installing or uninstalling them. 

With the Calculus Windows Fax Man¬ 
ager, you can view both transmit and re¬ 
ceive logs or maintain phone books (each 
user can have multiple phone books). 
However, you can't simply fax a file from 
within the Windows fax manager. Calcu¬ 
lus licenses the manager from Alien Com¬ 
puting, so if you know Faxit, you'll find it 
familiar going. 

EZ-Fax makes heavy use of tags i u text 
files forembeddmg graphics. You can de¬ 
fine cover sheets with this method or attach 
preimaged files to local faxes. 


rfljffiftr'.wtirfJ w! H Titir:ilrty 111. VJ'X'’ 

User QirYtlUnifr ou i^rwr 


V pi 



Faxserve 1.0 

O ne significant cost in building a net¬ 
work fax solution is the price of ded¬ 
icating a high-powered workstation to the 
task of sending and receiving faxes. If you 
run a NetWare LAN, Cheyenne’s NLM 
(NetWare loadable module)-based Fax- 
serve provides an attractive alternative. 

Faxserve is the first (and so far the only) 
network fax server built as a collection of 
NetWare NLMs. With Faxserve, you in¬ 
stall the fax-modem card in the file server, 
eliminating the need for extra hardware. 


As expected^ NLM-based 
Faxserve*s NetWare 
integration is very good. 
Client toolsf shown here, 
provide a familiar 
NetWare-like C-Worthy 
interface to the fax server. 


Obviously, this exacts an ad¬ 
ditional processing toll on your 
file server; however, we didn't 
find that it added much of a 
strain on our test network. 

Since file servers are so often 
limited by I/O requirements rather than 
by CPU horsepower, we expect our expe¬ 
rience will be typical among Faxserve 
users. 

Faxserve works with CAS applications 
using shared directories, Faxserve can also 
route faxes through MHS with FAXMAIL 
-NLM, a second module bundled with the 
package. Faxserve sells for $995, including 
mail support and DOS and Windows 
clients. We ran Faxserye with an Intel Sat- 
isfaxtion Modem/200. 

You install Faxserve from a client work¬ 
station and then load the NLMs on the file 


server. Installation is easy and includes 
copying DOS and Windows client soft¬ 
ware to the network. Installing Faxserve 
generates a new NetWare user, named 
faxserve, on the server you select, which 
the Faxserve NLM uses for access to print 
queues and other NetWare services. 

Naturally, Faxserve's integration with 
NetWare is tight. When you bring up Fax¬ 
serve for the first time, you can pull users 
out of the NetWare bindery into Faxserve's 
user list, configuring users as either ad¬ 
ministrators or users. If s worth stressing 
that Faxserve's user list is distinct from 
NetWare's, and you are required to main¬ 
tain user lists for both entities. 

By default, Faxserve uses NetWare's 
Mail directory structure for storing cus¬ 
tom u,ser files. This includes (CAS formal) 
user phone books and custom cover-sheet 
logos. Faxserve DOS clients can switch 
between phone books, so we arranged for 
Faxserve clients to have access to both a 
central phone book and custom user ver¬ 
sions, Windows clients maintain their own 
phone books in non-CAS format. The 
method for switching Windows phone 
books is clumsy—users need to change 
phone books in a configuration menu that’s 
unrelated to sending and receiving. 

continued 
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Circle 97 on Inquiry Card, 


Gain speed in your 
problem solving 
and confidence 


in your answers 
with Maple V... 



3-D Tubs Flat created with Mapfe V. 


The symbolic math software for 
engineering, science, and 
education professionals. 

Maple, deveioped at the University of 
Waterloo, is today's most complete symbotic 
math package, and it's now available from 
Math Soft, the makers of Mathead Maple's 
comprehensive library of over 2,000 butIHn 
functions and sasy-tO'Use interactive 
environment delivers a maximum strength 
program in a surprisingly uncomplicated 
package, 

• Provides power and ffeaEbilfty. 

You won't believe that something so 
powerful runs on everything from 
supercomputers to computers with as 
little as 1MB of memory. And Maple's 
flexibility makes it easy to share files 
across all platforms. It's completely 
programmable... and Maple's user 
interface supports natural mathematical 
calculations, so you can request an 
Infinite variety of computations and graph 
your output in two or three dimensions. 

• Uae for a wide range of applicotions. 

Maple Is ideal for a wide range of 
appllcatrons, including helicopter blade 
design, VLSI design, chemistry, satellite 
guidance systems, econometrics, electrical 
engineering, and applied mathematics — 
to name just a few. Maple frees you from 
the "bookkeeping" of complex calculations 
and iets you concentrate on modeling and 
problem solving. 


Call us toll-free at BOO-628-4223 
or use this coupon to recfuest 
more information on Maple. 

In Massachusetts call 617-577-1017 or 
fax this coupon to 617-B77-SS29. 


( ) Yesil Tell mp more about Maple. 

N a me_ 

Title_ 

Company or Institution_ 

Address_ 

City _State_ Zip _ 

Phone { _ i _ 

Mall this coupon to: 

Math Soft, Inc. 

201 Broadway 
Cambridge, MA 02139 
USA 

B95 Maple 


FAX SERVERS 


Incoming faxes arrive in a central lo¬ 
cation. Users with administrator access 
privileges must view and route faxes man¬ 
ually, although you can set up Faxserve 
to automatically print incoming faxes to 
a printer on the file server or on any Net¬ 
Ware queue. Once the administrator has 
routed a fax, it lands in the addressee's 
mail directory. 

You can send a fax through print-cap¬ 
ture drivers or menu-driven utilities from 


IX>S or Windows, and the utilities ai^ easy 
enough to work with. But, you can’t fax 
files directly from DOS clients; you must 
work through print capture. DOS client 
software and the installation and manage¬ 
ment utilities use a C-Worthy interface 
that will be familiar to any NetWare user. 
Cheyenne’s Windows FaxClient manager 
is licensed from Alien Computing and 
bears a striking resemblance to the one 
provided by Calculus with EZ-Fax. 



Faxa/fi/Uyt fnte/*s Windows 
clienf, provides a niee MDf 
that*s easy io get around in. 
We tested Net Satisfaxtion 
with InteFs Satisfaxtion 
Modem/200 in the server. 


Net Satisfaxtion Software 2.0 
and Satisfaxtion Modem/200 


I ntePs Net Satisfaxtion is .similar in ar¬ 
chitecture to Alcorn’s LanFax Redirec¬ 
tor. Net Sal is faxt ion is a CAS redirector 
lhai funnels clieni CAS service requests 
to a dedicated CAS-based server. How¬ 
ever, Net Satisfaxtion supports only IPX/ 
SPX as a transport, so it's Umiied to Net¬ 
Ware LANs, Net Satisfaxtion supports, 
but dtx:s not include, any Satisfaxtion mo¬ 
dem; the software sells for $1995, includ¬ 
ing clients. The Satisfaxtion lVlodem/200 
costs $369. 

Net Saii.sfuxuon relies on NetWare for 
its transport, so it can afford some reliance 
on NetWare user information. Like most 
other packages. Net Satisfaxtion maintains 
its own user list, but you can pull users 
directly out of the NetWare bindery into 
Net Satisfaxtion. However, you will need 
to manually set some user access rights 
and set up the system k>g-in script to per¬ 
sonalize each user’s installation. In Net 
Satisfaxtion, users can have normal priv¬ 
ileges or be designated as administrators or 
supervisors. As with LanFax Redirector, 
adminislrators can view first pages and 
route faxes. Supervisors can configure ac¬ 
counts. 

Net Satisfaxtion includes DOS and Win¬ 
dows client software. Both clients require 
that users run a CAS redirection TSR. DOS 
clients can then choose between a print- 


capture TSR, a menu-based send/receive 
and status-inquiry program, and adminis¬ 
trative utilities. Using the DOS TSRs is 
straight forward. 

Both Windows and DOS clients of Net 
Satisfaxtion use CAS-fomiat phone books, 
and users can easily switch among them. 
Again, we found the best way to work with 
lilts architecture was to create a shared 
company phone book and individual phone 
books for each user. Users can also tailor 
cover sheets and easily choose the cover- 
page logo. 

One of the nicest features of Net Sal- 
isfaxtion is that it includes Inters Faxa- 
bility for Windows as its Windows client 
module. Faxability features the best user 
interface among Windows clients we 
have seen. It is simple to navigate and 
has toolbar icons that arc refreshingly ob¬ 
vious. Faxabiiity has MDI (Multiple Doc¬ 
ument Interface) windows (with cute 
icons) for the inbound fax log, outbound 
fax log, and user telephone book. In ad¬ 
dition, faxability is the easiest and most 
usable package when it comes to cus¬ 
tomizing the cover page. Between these 
features and the toolbar, Faxability beats 
the other Windows fax clients hands- 
down. Faxability also includes a CAS- 
based printer driver for printing from 
within applications. 
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FAX SERVERS 


NetFax 4.01 

E -mail, an option for many of these 
packages, provides the foundation for 
OAZ Communications* NetFax. NetFax 
uses NovelFs MHS as a transport between 
fax-client stations and a dedicated server, 
which forms a gateway between MHS mail 
and fax* NetFax includes server software, 
a proprietaiy fax-modem board, and DOS 
and Windows clients for $2490* A Net¬ 
Ware network running MHS is required 
NetFax works by creating an MHS user 
ID for the fax server. Once this is in place, 
users mail fax messages to the fax server, 
and the fax server mails received faxes 
back to users. 

Once we got NetFax installed we found 
it robust and relatively easy to use from a 
client perspective. However, installing the 
package was a nightmare. Even though it 
comes with an automatic installation script, 
changing a default parameter (i.e., the MHS 
user name for the server) caused the script 
to update the name in some parts of the 
program but not in others, and it wouldn*t 
work properly* We went through the in¬ 
stallation process several times. 

Authorized NetFax users are a subset 
of the users with MHS addresses. At in¬ 
stallation dme, you can pull NetFax user 
information out of the NetWare bindery, 
and the utility also builds the MHS direc¬ 
tory structure from user names in the 
bindery* There are no separate NetFax 
privilege levels, and this sidesteps most 
management issues. However, if you want 
fax security, you'll need to assign Net¬ 
Ware permissions manually to the incom- 



Mantiquin Indnstries 


OAZ^s client component 
puts a Windows face on 
NetFax^ an E-maU- 
oriented fax server that 
runs on NoveWs MHS. 
NetFax also includes a 
proprietary fax modem. 



ing message directory. 

If you have an MHS^compalible mail 
system, you can use it to mail fax mes¬ 
sages to the mail server* Faxes are always 
sent as cover letters, with additional sheets 
and documents sent as attachments. You 
specify phone numbers and other fax-spe¬ 
cific information as part of the address 
line, or you can embed this information 
with command tags. Mail users receive 
faxes through MHS and can use NetFax 
client software to view and print faxes* If 
you aren't running an MHS-compatible 
mail .system, NetFax includes a basic mail 
package as part of its DOS client .software. 

The DOS client software also includes a 
print-capture utility. If you use a third- 
party mail system as a transport, however, 
you can't fax directly from within appli¬ 
cations; you'll need to capture printer out¬ 
put to a file before using the mail system to 
mail it (unless the mail system itself sup¬ 
ports print capture). DOS users share a 


systemwide phone book (to which each 
user Cen add private entries) and a sys¬ 
temwide logo file* 

The OAZ Windows client component 
also works through MHS, and it includes 
print capture and a stand-alone utility. Both 
of these hook into the mail-monitoring 
program via DDE; the monitoring pro¬ 
gram alerts you to fax events with a blink- 
ing icon. Windows phone-book informa¬ 
tion is kept in a local card file, which 
provides a nice interface, but this design 
isolates the Windows phone book from 
the system phone book provided by the 
NetFax server. 

For inbound faxes, NetFax supports 
DTMF routing in the standard package* If 
you don't use DTMF, an admitiistrative 
user can route faxes via mail from a central 
directory. 


Faesys 3.30a 

U nlike many of these packages, which 
come with enough disks and docu¬ 
mentation to make a C compiler feel at 
home, software-only Faesys from Optus 
Software comes on a single disk accom¬ 
panied by a pocket-size manual. The doc¬ 
umentation is spotty in places, but Faesys 
itself is among the most robust, full-fea¬ 
tured fax servers in this review. 

Faesys consists of a dedicated server 
that communicates via NetWare protocols, 
shared directories, and NetWare print 
queues with fax-client nodes on the net¬ 
work. Faesys is not CAS-specific; in ad¬ 
dition to Intel's Satisfaxtion board, Fae¬ 
sys supports the GanunaFax board and a 
few others* However, Optus provides redi¬ 
rection sheUs (which we didn't test) for 
supporting CAS and FaxBIOS client ap¬ 
plications. Faesys also includes MHS-gate- 
way services for working with E-mail 



packages. The bundle costs $995. 

Installing Faesys was simple. The in¬ 
stallation program creates a NetWare print 
queue and sets the fax server as the Net¬ 
Ware print server. In effect, the Faesys 
print queue (PRINTQ_FAX) acts as a di¬ 
rect “fax queue." In addition, the installer 


Faesys includes several 
unique features^ including 
an OCR routing capability 
that lets you route 
incoming faxes based on a 
numeric ID on the cover 
page. 


creates NetWare groups FAX_ 
ADMIN and FAX_ROUTER, 
which correspond to Faesys 
privilege levels. As the Net¬ 
Ware administrator, you sim¬ 
ply need to configure a print 
job for the print queue. 

Faesys provides the best NetWare inte- 
gr£tion of any of these packages. NetWare 
users are Faesys users; there is no sepa- 
raie name space to keep track of. By de¬ 
fault, the NetWare group EVERYONE 
ha5 access to Faesys services. To set Fae¬ 
sys privilege levels, you add users to the 
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FAX SERVERS 


FAX_ADMIN and FAX_ROUTER Net- 
Wiire groups. 

There is a downside to this NetWare 
dependency. First, you must give fax 
access to the group EVERYONE on a serv¬ 
er. Also, there is a one-to-one correspon¬ 
dence between file-server users and fax- 
server users, so shops with mom file servers 
than fax servers will require some work¬ 
arounds to provide access for each user. 

Faesys provides Windows and DOS 
clients (which look and work very much 
alike), print-rcdii^ction services, and com¬ 
mand-line utilities. Cover-page customi¬ 
zation is a little inflexible; while you can 
install different default logos, you canT 
choose a logo for each lax. 

You can switch the print redirectors be¬ 


tween PRINTQ_FAX and local or other 
queued printers on the fly (as you can with 
the primer drivers that Calculus pro¬ 
vides)—this means that you can leave the 
redirectors installed at all times and don't 
have to bother installing or uninstalling 
them. Users can also print directly to 
PRINTQ_FAX using PCL escape se¬ 
quences for embedding phone numbers 
and other fax-specific information. 
Incoming faxes can be manually rout¬ 
ed, or you can use Faesys's OCR routing 
capability. The OCR engine scans the 
First page of each inbound document for 
a numeric siring. We have seen it work; 
however, OCR is still a little too finicky 
for us to recommend using it on a regular 
basis. 



Pure Fax is a Windaws 
network fax server; both 
client- and server-software 
modules are Windows- 
hasted. The fax modem 
(inchided in the package) 
can run in a dedicated or a 
nandedicated server. 


PureFax 3,1 


P une Data's PureFax is a pure Windows 
solution to the problem of faxing on 
PC LANs. Botli PureFax4 client software 
and its dedicated server program iirc Win¬ 
dows applications. They communicate 
with one another via a shared-directory 
structure, so PureFax will work on most 
any LAN operating system. 

PureFax comes with its own fax mo¬ 
dem, a Pure Data PDI9614 CAS-compat- 
ible board. The fax modem includes sup¬ 
port for data, a.s well as fax transmission. 
Modem and software costs just $699, 
which makes it a real bargain compared 
to the other fax servers. 

The server software consists of two 
modules: Faxres (a tx>ard-driver TSR) and 
Faxsuper (the main server and adminis¬ 
trative Windows application). Faxsuper 
lets you define .system parameter's and user 
infomiation. Faxsuper rs well designed for 
use with NetWare, and you can put user in¬ 
formation from the NetWare bindery into 
the PureFax user list. 

Each PureFax user gels his or her own 
directory. The directory holds directed 
faxes, as well as user phone books and lo¬ 


gos. As with other CAS-based products, 
you can switch between phone books at 
will. 

PureFax users all share a common priv¬ 
ilege level. There are no administrator- or 
router-class users. Instead, PureFax des¬ 
ignates the user of the system console (i.e., 
Faxsuper, the application running on the 
server) as the administrative user. Tlie Fax- 
super user can configure the system (with 
the proper password) or view the first page 
of any document and route ti to the ap¬ 
propriate user. Ailematively, you can have 
PureFax print every incoming fax or route 
every fax to a single user 

The ability to route faxes extends to 
anyone with access to Faxsuper. However, 
you can modify the system configuration 
only by getting into Faxsuper's password¬ 
protected Supervisor mode. 

Windows clients can run a Windows 
application or print through a Windows 
printer driver. The Windows application 
provides a nice user interface, and we 
discovered sending and receiving faxes to 
be straightforward with PureFax. 

continued 























The company that 
makes the best drives 
money can buy 



introduces the best drives 
for the money 


Most major OEMs count on Quantum hard 
drives for the highest performance and 
reliability. And now everyone can rely on 
Quantum quality with the first no-compro- 
mise storage solution for today’s popular 
low-cost PC systems. 

The new ProDrive ELS™ Series of AT or 
SCSI-2 3.5-inch drives have Quantum’s 
already proven technological innovations and 
manufacturing efficiencies built in — so you 
get both quality and economy. 

ProDrive ELS Series drives 
have performance features like 
WriteCache™ and DisCache* 
firmware for faster data throughput and 
retrieval in the real world — 


ProDrive iLS Series 

Capacity [MB] 

Average 

SeekUme 

MTBF (KoufsJ 

Warranty* 

42 


250,000 

2 yecKis 

85 

17ms 

250,000 

2 year^ i 

127 

17ms 250,000 

2 year^ 

170 

17ms 250,000 

2yBar^ 


not just in the lab. An impressive, industry¬ 
leading 250,000-hour MTBF backed by a 
two-year renewable warranty.* And a range 
of capacities from 42 to 170 MB nobody 
else can match. 

Call your distributor today for more infor¬ 
mation about the best drives less money can 
buy. Because when it comes to reliability 
and performance, one thing is clear. 

We don’t compromise. Why should you? 


Quantum 



* irThe oflgfriiil drtvtf rdh wbiiitt i wu ymrs, receive a tepliiLemcm drive with a new two-year w'ammiy. The Quarauni logo, ProDrive ELS tiid WrftcCachf are tntdcTnarksi, and DlsCache is 

a registHed irademark of guantuoi Corpomion. Brand of ptoducr names are trademarks or registered iradetiiarks of ihdr resptsnlve holdetsJ^ TW2 Quatiium CorpoTaiJon. 
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FAX SERVERS 


Fax Servers for Macs 



4Sightprovides a highly 
configurable cover page. 
The background is a PICT 
image; the foreground 
contains fields to be filled 
in at fax time. You can 
move and resize each of 
the fields using a m ouse. 


4Sight 2.0.3 

T his is industrial-strength faxing for the 
Macintosh. Circuit Research’s 4Sight, 
a $2749 package (for 50 users), simplifies 
the administration and tracking of large 
numbers of users with high-volume fax 
requirements. 4Sighl supports mullipJe 
servers within a network and multiple fax 
modems per server. Individual fax lines 
can be dedicated for incoming or urgent- 
only faxes. 

4Sight’s server communicates with its 
clients through E-mail—either through 
the built-in 4-Link or through Microsoft 
Mail or CE QuickMail. This removes the 
need to have an AppleShare server on the 
network for exchanging files. In addition, 
the fax server does not need to be a dedi¬ 



cated machine. When an application creates 
a fax, the client printer driver spools an in¬ 
termediary-format file to disk and launch¬ 
es the 4-Link DA {desk accessory). (You 
can also use the 4-Link DA for composing 
stand-alone faxes.) At this point, you’ve 
constructed a mailable package that has a 
single enclosure (the document you just 
printed). To this, you add a cover sheet 
with the destination and possibly more 
documents (e,g., previously built fax im¬ 
ages, text files, and PICT images). You 
can preview any of these file formats. 

This package is mailed to the server, 
which images the cover sheet and trans¬ 


lates the data into final fax format. Al¬ 
though this procedure returns control to 
the client workstation quickly, the fax itself 
can take a while to begin transmi tting. Most 
of the packages we tested look 2 or 3 min¬ 
utes to begin transmitting a complex Word 
document; 4Sight took over 6 minutes. 

4Sight gives you complete control over 
cover-page layout. You can specify the size 
and location of the logo and any text field. 

4Sight has its own list of authorized 
users, but the administrator can let 4Sight 
automatically add each LAN client the 
first time he or she attempts a fax trans¬ 
mission. Phone books are stored as tab- 
delimited files that can be easily manipu¬ 
lated by other programs. 

Administrators can choose to select a 
new folder every day, week, or month, 
into which all archived faxes and logs are 
stored. This greatly simplifies administra¬ 
tion of accounting and off-site archiving. 

One minor drawback to 4SighL is its re¬ 
liance on a particular modem in each of 
the countries it’s sold in. The parent pub¬ 
lisher, U.K.-based 4Sight, certifies a fax 
modem in each country. In the U.S., the 
modem is the FlexFax from Circuit Re¬ 
search. Circuit Research sells the bundle 
we tested. Among the features of the Flex- 
Fax modem is a large on-board buffer that 
can improve server ihroughpuE when con¬ 
trolling several modems. 

Overall, 4Sight blends the strength of 
a GUI with the industrial guts required for 
a high-volume faxing environment. If 
you’ve got high-volume requirements on a 
Mac, get 4Sight. 
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Faxstf Net 2.2.3 


S TF Technologies’ Faxstf Net, a shared- 
file fax server, requires an AppleShare 
server for ctient-Zfax-server communica ’ 
tion. You can run Faxstf on a nondedicat- 
ed Mac, but STF recommends dedicating 
a server for heavy loads. The low-cost 


A Faxstf administrator 
session showing phone 
books for individuals and 
groups. Fax status is 
dynamically updated and 
shows the state of the fax 
transmission queue. 


package ($249) provides fax 
services to all users (up to the 
limit of your AppleShare serv¬ 
er) within a single network 
zone. Additional licenses are 
required for each zone in your 
organization. 

The user interface is simple and intu¬ 
itive, Although not as flexible as 4Sight, 
Faxstf lets you design cover pages quick¬ 
ly by pasting graphics into a template im¬ 
age. You copy a graphics image from a 
paint or draw program and paste it into a 
new or existing cover-page template. Text 


on the cover page is represented by a gray 
box that you can drag around for proper 
positioning. 

You choose destinations by dragging 
names from the phone book into a desti¬ 
nation box. In addition, you can send short 
notes of up to 255 characters using the 
Quickfax DA. 

A printer driver mdirects the output from 
any application to the fax server. You can 
choose the fax printer driver permanently 
from the standard Mac Chooser or tem¬ 
porarily through a user-configurable hot¬ 
key sequence. Hie hot key turns the normal 
Print and Printer Setup entries in the File 
menu into Fax and Fax Setup. If any other 
program (e.g., terminal emulation) tries to 
get hold of the serial port while Faxstf has 
control, the fax package relinquishes con¬ 
trol until the other program terminates. 
We found this printer-driver interface the 
best of any of the packages we tested. 

Shared files on the AppleShare server 
provide communication Ijetween users and 
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Have You Ever Wanted To 
Leap Out The Nearest ^\hidow? 





ler remote control 
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If it runs on Itie host, it runs in 
□ Proxy window. Even grophicni 
DOS programs. 


Take The Plunge With Proxy. It^s Network 
Remote Control For Windows, From Windows. 

Some things you expect in remote control softwore. 

Like lightning-fast speed. And control over both DOS end 
Windows on the host PC. But new Proxy gives you so^u^ Proxy jupports host coniputers 
hing you prohobly don't expect. Because it not only ^ running Windows. 

ijwith Windows, it works from Windows. Aodftat mokes 
oil th' 

You Si 


products 


m DOS, even 


appearing in its own window. 


dows. So they ollow just 
totol attention from your 
Qtion that lets you moke 


Yon can connect to mnidple PCs over o nelwork, 


those that support o host running 
one connection at o time, ond dem 
computer. But Proxy is a Windows i 
multiple connections simultuneously. 
You con display ond control a differ¬ 
ent host PC in each window you 
open, while you continue to tun 
locol applications. 

Users Calling For Help? Leap 
Out The Nearest Window. 

If your job is to help users on the 
network. Proxy will moke it easier. 


Run time-consuming fobs 
on dedicated prcKessors, 
and control them all 
from f^xy. 


No need to abandon your own work 
when someone colls. Just click on o Proxy 
icon and instantly connect to the caller's 
machine. You now have full control of their 
hardware ond software, complete with 
mouse and keyboard support, whether 
they're running Windows or DOS. 

Reconfiguring Lots of Workstations? Leap Out 
The Nearest Window. 

Now you can perform administiotive chores like software 
installation, updates, and system configurah'on without going 
from room to room. Just copture a 
PC and perform ony operohon as 
if you were sitting in front of it. 

You con even 

.ore Processing 
owm'? Leap Out The 
Nearest Window. 


Proxy gives you complete control 
of ony computer on the network. 


imagine off-looding your most CPU-intensive tasks to sepa¬ 
rate machines you control os if they were port of your own 
desktop. Imogine two, three, or more applicotions, each running 
at full speed hecouse each has its own dedicoted processor. 
Thot's the power of multi-processing with Proxy. 

You con make Proxy avciiobie across the network ond give 
power-hungry users access to spare or idle PCs. You can even 
deriicote PCs to specific tasks, like a high-powered 486 for CAD 
or a modem-equipped 286 for communications. 

Take The Next Logical Leap in Remote Control. 

Get the most advanced network remote conhol ovailoble, with 
opplicahons ronging from user support to multi-processing. Get 
Proxy. Ifs from Funk Software. The same people who brought 
you Sideways,* Allwcys, and other top-selling PC uhlihes. 

Coll todoy to order or for more information. 

1 ■800'828‘4146 Ext, 802 (U.S. and Canada) 


PROXY 


System Requirements: Proxy "Foster'' runs in Windows und m control mtiitiple "Hosts" running DOS or Windows over on IPX network [e.g. NetWore), 
© 1992 Funk Softwore, Inc. Proxy is □ Irademork of Funk Software, Inc. 

Funk Softwore, 222 Third Street, Cumbridge, MA 02142 Tel (617) 497-6339 Fox (617) 547-1031 




























































FAX SERVERS 


the fax server. Each client workiitation im¬ 
ages the document and deposits an as¬ 
signed folder for it on the file server* The 
fax-server software periodically scans all 
the folders in search of unsent faxes* The 
client workstation images the fax body but 
leaves the imaging of the cover page to 
the server. This ensures that date and time 
stamps are based on transmission time, not 
on when the fax request entered the queue* 
You can make Faxstf as unobtrusive or 


intrusive as you like. The default option 
is notifying you when a fax either is trans¬ 
mitted successfully or fails, but you can 
choose to be notified for different condi¬ 
tions* 

Fax transmissions can notify you as 
soon as they are completed, or you can 
choose to check the activity log periodi¬ 
cally to see if the transmission was sue- 
cessfuL Client workstations maintain in¬ 
dividual activity logs. Even though you 


can print these logs and export them to a 
variety of word processing formats, they 
can't be exported to any format importable 
by a spreadsheet or database* This makes 
integralion with an automated accounting 
and analysis application difficult* 

Faxstf receives incoming faxes; how¬ 
ever, it does away with any routing prob¬ 
lems by making all incoming faxes avail¬ 
able to all users. This can cause serious 
problems for large organizations. 


Fax Servers for Unix 



hoFax provides an Open 
iMok elient inierface (fwi 
lets you configure all the 
usual sending parameters, 
including delayed 
transmission. It also runs 
ill terminal and command- 
line environments. 


IsoFax 5.1 

T he Bristol Group's Isofax goes beyond 
most fax packages in its document 
management support. Besides the basic 
fax transmission and reception, IsoFax 
provides OCR on incoming documents 
and a searchable document management 
front end that lets you locale faxes based 
on user-entered keys* such as subject, date* 
recipient* and keywords. You can't search 
the cover-page quick message area, al¬ 
though this would make a good addition. 
You can search phone books by keywords, 
IsoFax can run in three environments: 
CO mm and-line {scriptable), VTHX) term i¬ 
nal (text-only screen), and Sun Open Look. 
This flexibility ensures that even remote 
users have the ability to compose and 
transmit fax messages* 

All Brislofs documentation is geared 
toward Sun workstations, resulting in a 
trouble-free, step-by-step installation. We 
had tlie system operational within half an 
hour of inserting the tape cartridge. Li¬ 
censing is based on a noating-nelwork li¬ 
cense, simplifying administration, A 50- 
user system costs $3490. 

You can compose faxes from a sepa¬ 
rate Fax tool application or fax directly 
from any X Window System application. 
Direct faxing requires that you select the 
xfax queue as your printer* When you 
print, a window appears that lets you select 
recipients and a cover letter* 

FaxtooFs fax composition method is 
the same in each environment. You select 


a sequence of files, consisting of cover 
page, text, PostScript, and Sun raster data, 
to be gathered into a single fax. You then 
select the fax's destination—either single 
or multiple recipients—and create a fax 
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image that is transmitted to the server. 
ASCII files may be imaged either at 
screen-raster quality or by converting to 
PostScript fonts. Although slower, Post¬ 
Script produces a somewhat higher-qual¬ 
ity output. To save time with frequently 
faxed information, you can also include 
preimaged tiles. 

Cover sheets may be either ASCII or 
PostScript source file.s* In either case, you 
define data fields, such as To, From, and 
Subject, through ASCII escape sequences. 
IsoFax does not provide any sort of inter¬ 
active cover-page design utility. 

Since you're assigned a separate fax di¬ 
rectory, the operating system provides the 
security. Additional security is available 
by entering a key to scramble transmitted 
and received fax images. 


The icon bar is the pivot 
point that Replix revolves 
around. Administrators 
and users share a common 
set of tools in the toolhart 
but administrators have 
access to an additional 
administration icon. 


Replix 1.0 

R eplix is Samsung's first foray into the 
world of Unix business software— 
and it's an excellent first effort. The terms 
well-crafted and easy to use paint an ac¬ 
curate picture. From the excellent docu¬ 
mentation to the simple and obvious in¬ 
terface, this product is designed for ease of 
use. Yet behind this surface simplicity is a 
powerful engine we wish wasn't restricted 
to the Unix platform* 


Replix can transmit faxes 
from a command-line or X 
Window System interface, or 
directly from third-party appli¬ 
cations that produce ASCII or 
PostScript output through print 
capture. The X interface includes a sim¬ 
ple text editor for quickly composing short 
faxes. 

The stand-alone Replix application is a 
well-integrated, multiple-window inter¬ 
face that gives you access to all Replix 
functions* The fax administrator works 
within the same interface with an addi¬ 
tional administration icon. 

You can build faxes from ASCII, Post¬ 
Script, and various bit-map format files* 
Once your fax is composed, you can view 
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CA-REALIZER-Now For A Limited Time Only $99. 


Above And 
Devoid Basic. 
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INTRODUCING 

THE EASIEST BASIC 
DEVELOPMENT 
SYSTEM FOR 
WINDOWS. 

Compared to Visual 
BASIC, CA-REALIZER® is 
half the cost and twice 
the product. 

Develop applications 
using the familiar proce¬ 
dural language model and 
a large array of powerful 
tools. You don't need to 
learn all kinds of confus¬ 
ing new techniques. Just 
type in programs or 
design them visually with FormDev. It’s an interactive 
WYSIWYG, point and click tool 
that generates code. With a sin¬ 
gle command you can add 
Programmable Application Tbols 
like spreadsheets, charts, text edi¬ 
tors, animation, graphics tablets 
and user-friendly forms. And 
CA-REALIZER offers many fea¬ 
tures other BASICS don't, like 
automatic array processing. 
Arrays are re-dimensioned and processed automatically. 
Algorithms can be written as formulae instead of com¬ 
plex looped expressions. 

Once an application is complete, you can compile it 
into a stand-^one Windows application and distribute it 
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royalty-free with the run¬ 
time module that’s includ¬ 
ed. And you can generate 
an installation disk with 
the push of a button. 

PC Computing said, “No 
other Windows BASIC can 
match it for power and 
breadth of features" 



And at $99, they can’t 
match the price either 
So call 1-800 CALL CAl 
today for more information 
and the name of your nearest dealer. 




REALIZER 

Visual BASIC 

IntoracUve WYSrWYG Application & Form Designer 

✓ 

! ✓ 

Generates User Accessible & Modifiable BASIC Code 

✓ 


Familiar Procedural Frogrammmg Model 


1 

Integrated Full-Featured Debugger 


i 

Single-Stepping, CalhTree, Variable Display 

✓ 


Automatically Expandable Dynamic Arrays 



Full Range Of Fast Array Operators ^ Functions 

✓ 


Mathematical, Statistical Date-Time Functions 

✓ 


Dynamic Addition & Removal Of Form Objects 

✓ 


Fully-Integrated Programmable Application Tools: 

✓ 


chans, Spnadshetts, Text Editors. Graphics. Animation, Scheduler 

i/ 


^Ability To Run Multiple Applications Simultaneously 

✓ 


Full Support For DDE & DU^ 


✓ 

Direa MDl Support & Serial Communications library 

✓ 


Import/Txport Of 1-2-3, Excel CA-SuperCalc Files 

✓ 


Extensive Context-Sensitive On-Line Help 

✓ 

✓ 

Clip Art Library^ VV Ith Over250 Bitmaps ! 


QuickBASIC Version 7.0 Compatibility Libraries | ✓ 





uimrai'j 

BIB 




Don't waste another day trying 

to figure out Visual B/\SIC. yaSCOCIAIES 

Leave that for your competition, 

CA-Realizer 


© Computer Acetates Intemational, Inc., One CompuLer Associates Flaza, latandla, NY 117SS-7000. All product names referenced herein are trademarks of their respective companies. 
CA-REALlZER Release I.O and Visual BASIC Release 1,0 compared 10/92. Cost compartson based on Visual BASIC Release 1.0 Suggested Retail Price, FC Camputir^ quote appeared 10/91, pg. 90. 


Circk 74 on Inquiry Card. 






















































































































FAX SERVERS 



it m\d rearrange pages at wilL Cover pages 
consist of PostScript files that contain 
ASCII escape sequences indicating key 
data fields such as To, From, and Subject. 
Cover sheets can include an optional sig¬ 
nature graphic, which you can choose to 
include at send time. 

In Replix, each fax has an owner. Even 
multiple users with the same name on dif¬ 
ferent clients are differentiated. All out¬ 
going faxes are stored in the same direc¬ 
tory. However, individual users can see 
the status only of the faxes they own. Fax 
administrators (there can be several) can 
see and manipulate all faxes. Both users 
and administrators can run queries against 
the fax list specifying keys such as date, 
time, user, or recipient. 

Incoming faxes are also stored in a sin¬ 
gle directory. Once faxes are received, a 
fax administrator must route the fax to the 
proper destination. This is done in one of 
several ways. The administrator can sim¬ 
ply change the ownership of the fax, so 
the addressee will see it when next check¬ 
ing the fax status. Or Replix can send an 
E-mail message indicating that a fax has 
arrived. Alternatively, you can send the 
entire fax via E-maiL 

Replix contains a set of hooks that allow 
integration of custom applications. Events 
such as a send or retrieve request, phone- 
line access, or fax reception act as trig¬ 
gers, A simple example of a custom ap¬ 
plication would be to send E-mail to a 


or tu nately, 
no single fax server 
will serve 
every network 
environment. 



particular fax administrator noting tlie time 
of day whenever a new fax was received. 

At $6713 for a 30-user license, Replix is 
rather expensive. It is, however, power¬ 
ful, capable, and—most surprising—easy 
to use, even for nontechnied users. 

Fax Popult 

Obviously, the fax-server market is filled 
with capable packages. Unfortunately, no 
single fax server will serve every network 
environmenl, and the most powerful pack¬ 
ages don't have the best client inierfaces. 
And as we mentioned eaiiier, none of these 
packages supports mixed DOS/Windows, 
Macintosh, and Unix clients. 

We ended up choosing our favorite 
packages on a variety of criteria—some 


for strong client support, and some for 
scalability and ease of administration. 
However, each of the packages we chose 
was at least among the easiest to use on 
its platform. 

For NetWare networks, you can make a 
very good selection from among Alcorn's 
LanFax Redirector, Intel's Net Satisfax- 
tion, Cheyenne's Fax-serve, or Optus's 
Facsy.s. For PCs running on non-NetWare 
LANs, LanFax Redirector is the best 
choice, although Pure Data's PureFax 
makes a good economical server. 

Of the Mac packages, Circuit Research's 
4Sight is the more capable package in large 
organizations, even though we preferred 
the interface STF Technologies' Faxstf 
provides. Finally, despite its newcomer 
status, Samsung's Replix is the best pack¬ 
age we have seen for Unix networks. ■ 
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COMPANY INFORMATION 


Alcorn Corp, 

(LanFax Redirector 2.1) 

1616 North Shoreline Blvd. 
Mountain View, CA 94043 
(415)694-7000 
fax: (415) 694-7070 
Circle 987 on Inquiry Card, 

The Bristol Group, Ltd. 
(IsoFax 5.1) 

100 Larkspur Landing Cir., 
Suite 200 

Larkspur, CA 94939 
(415) 925-9250 
fax: (415) 925-9278 

Circle 988 an Inquiry Card. 

Calculus, Inc. 

(Advanced EZ-Fax for 
Networks 3.53) 

1761 West Hillsboro Blvd 
Deerfield Beach, FL 33442 
(305) 481-2334 
fax: (305)481-1866 
Circle 989 on Inquiry Card. 


Cheyenne Software, Inc. 
(Faxserve 1.0) 

55 Bjyani Ave. 

Roslyn. NY 11576 

(800)243-9462 

(516) 484-5110 

fax: (516)484-3493 

Circle* 990 on Inquiry Card. 

Circuit Rc.search Corp. 
(4Sight Fax 2X) J) 

2 Townsend W, Suite 6 
Nashua, NH 03063 
(603) 880-4000 
fax: (603) 880-8297 
Circle 991 on Inquiry Card. 

Intel Corp, 

(NeiSatisfaxtion Software 
2.0, Satisfaxtion Modem/200) 
520C Northeast Elam Young 
Pkw^. 

Hillsboro, OR 97124 
(800) 538-3373 

Cirde 992 on Inquiry Card, 


OAZ Communications 
(NetFax 4,01) 

44920 Osgood Rd. 

Fremont, CA 94539 

(800) 638-3293 

(510)226-0)71 

Circle 993 on Inquiry Card< 

Optus Software, Inc. 
(Faesys 3.30a) 

100 Davidson Ave. 

Somerset, NJ 08873 
(908)271-9568 
fax: (908) 271-9572 
Circle 994 on Inquiry Card. 

Pure Data, Inc. 

(PureFax 3.1) 

1740 South 1-35 
CarroUion, TX 75006 
(214) 242-2040 
fax: (214) 242-9487 
Circle 995 on Inquiry Card. 


STF Technologies, Inc. 
(Faxstf Net 2.2.3) 

Jet. [-70 & Hwy. 23 

P.O. Box 81 

Concordia, MO 64020 

(816)463-2021 

fax: (816)463-7958 

Circle 996 on Inquiry Card, 

Samsung Software America 
(Replix 1.0) 

1 Corporate Dr. 

Andover, MA 01810 
(800) 899-7724 
(508) 685-7200 
fax: (508) 685-4940 
Circle 997 on Inquiry Card, 
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Priitfter 

Baby Driver Kernel 
BGl Printer Driver JocAkl 
SIAIE 

TesSeRaci Printer ControJ Sys 


C Asynch Manager 
C Cemms Toolkit 
COMM-DRV 
Essential Comms 
Greenteal CommUb 3-2 
SifverCiOfmi “C" Asynch 


JDemfj 


Scneen 

C-Scape 4.0 

Greenleaf Datawindows 3.0 
MEWa WirxJow System 
Object Professional for C-t-+ 
Panel Plus II 
TCXL-DOS 6.0 
Turbo Viston 11 
Turbo Visfon Derv Toolkit 2.0 
Vermoni Views 3,0 


Databa&e 

Btrieve 

c-tree Plus 6.0B 
CodeBase 4.5 
D-ISAM 

0-ISAM Transaction Module 
cPtree 

Faircom Seiver (5 ctEsnis) 

FaircDin SQL Server (5 clients) 

Matural Query Integrator's Kit 

Paradox Engine & DFX 3.0 

POET 

RfO-C 2.01 

r-tree 

Raima Data Manager 
Raima Object Manager 
SofiFocus Btree/ISAM 
Sycero.C Melwork 
Waicom SQL Developer's 


General & Systems Libraries 

C Tools Plus/6.0 E 

CodeRunner E1 

Heap Expander 3.0 £T 

Hold Everything £1 

Interwork £1 

MTASK E 

Multt-C w/Source E 

PDK#1#2, #3 E 

POwerSTOR E 

Resid^l-C El 

TesSefiact Compression Sys E 

TesSeRact TSR Dev Sys 2.0 E 

TG Prafessima] (CAD/CAM) E3 

Tools,h 4- f w/Source E11 

TSRs and More £1i 

VMDaia £3: 


Compilers & Interpreters 

N€W VISUAL BASIC for DOS Sisndaid 
an event<inente(f pFogramnmg 
rmxiei with mh user-intefface loofs and is 
upwards compaUbfe with QuickBastc & 
Basic ? J. ONLY m. 

PROFESSIONAL EDITION adds an 
^timtsing cmpiter, database ISAM, 
charting & presentation grapNcs todkH, 
oiSiotn controt de<i/eiopmern kil & MOVE 
overlays {as in C++ 7.0), OAfjL Y C222 . 

UPGRADES from QurdtBasic & Sasic 7.1 
are also available -call us lor detafls. 


Grapliies & GUI 

dGE 

Essential Graphics Chart 
Essenfeil Graphics Kernel 
Essential Graphics GUI 
Graphic 6.0 

graphics-MENU &. Data Entry 
GX Graphics 2.0 
HALO FVofe&sional 2 0 
MetaWINDOW/Lite 4/32 
MetaWlNDOW 4/32 
MetaWifJDOW/Plus 4/32 
Object-Menu 
PCX Toolkit 5.0 
Real-Time Graphics & M/CT 
TEGLWindowsToDlkEt li 2.2 
Zinc 3.0 w/SourcG 


Tools 

DVision 
Ciear+ for C 
CodeCheck Persona) 
MKSLEX&YACC 
PG-Lint 

PCYACC Personal 
SouFoePrint+ Deluxe 5,0 


GFA-BASIC 
MS QuickBasic 
MS Visual Basic for DOS Std 
MS VisuaJ Basic for DOS Prof 
PbwerBASIC 


MODVLA 2 COMPILERS 


Logitech Modula-2 4.0 £34( 

Stony Brook QuickMod £9? 

Stony Brook Rof £26f 

Taylw MDd-2 Dev Sys £50^ 

Topspeed Mod-2 Pro! £l6f 

Please enquire about other Sbrariee and 


Math & Selentifie 

C/Math Toolchesl & Grafix 
Huge Virtual Array & MAT 
Unpack. h++ w/Source 
Math.h++ w/Source 
Mati1x.h++ w/Source 
Mathpak 37 
Ml RACE 

Science & Eng Toofs S.O 


MS MASM PDSaO 
PharLapSeelDOSExl SDK 
Phar Lap 3a6IASM/Unkloc 
Oprasm 

Turbo Debugger S Tools 


PROGRAMMER'S imUTIES 


Unkers ft Locators 

G++toPROM 

C7toPROM 

Link&Locate 06 for MSC7,BC 
OPTUMK 

OPTLINK/Windows 3.0 
Oveilay OpTimiser & ArchitecI 
Phar L^ Linkloc 
Plinkfle Plus 
RTLink/Plus 5.1 


Easyflow 7.0 
Ficwcharting III 
RFFlow 2.0 


lAako/Vefsioi^ Control 

MKS RCS 

PVCS Version Manager 
PVGSConfig Builder 
SMS 

SourceSafe 
TLB 4,12 


IVRBO PASCAL LIBS 


Borland C++3.1 C19B 

Borland C++ ft AFX 3d £290 

Borfand Paseal with Ohjocts 7.0 £199 

dBose IV1J £339 

Paradox Engine & Df X 3.0 £95 

ProtoGen for Borland C++ 2.0 £39 

Turbo C++ 3.0 £4€ 

Turbo C++ & Turbo Viaion 3.0 £09 

Turbo C++ for Windows 3.1 £S0 

Turbo Debugger ft Toots £05 

Turbo Pascal 7.0 £66 

Turbo Pascal for Windows 1.5 £B0 

Turbo Vision 1.1 £25 

Paradox 4.5 £330 

WITH FULL TECHNICAL SUPPORT 


■ CJRO$5 DEVELOPMEm' Ft 


Async Professional 
Asynch Plus 
B-free Filer Network 
Paradox Engine & DFX 3.0 
graphics-MEj^U & Data Eniry 
Huge Virtual Array & NAT 
Mathpak 87 
MelaWINDQW/Lrte4/32 
Obiect ProfessKxial 
Povrer Tools Plus/5.1 
Real-TTnie Graphics & M/CT 
Science & Eng .Tools 8.Q 
TEGL Windows Toolkit II22 
TesSeRact TSR Dev Sys 2.D 
Turbo AnalysE 
Turbo Professional 
Turbo Vision Dev Tocrikil 2.0 


We supply C Cross Compilers by 
2500AD, Avocetp Aztec, Lattice, lAR and 
Kt-Teeh hosted on DOS and targeted on 
ZeO/64180,6552,680168HC116301 
5506,75115051,5095 ft 550Q0/Q20, 

Also crosa-assembiera by AvoceL 
2500AD, Crash Barrier (METAi) and lAR 
Systems hosted on DOS with over 30 
target processors. 

In total over 200 products with no space 
to list them here. 

We hold some slock but you should 
allow 10-14 days for delivery. Pirase 
call for Information or acMics. 


MAIMR 


Prices do not mclude VAT or other local 
I axes, hitl do fitcittde delivery \n the UK 
and Europe. Please cnedt prices at lima 
el order as ads are prepared same 
weeks bslare potiEcalien. This pap 
lisis [Spnie products - call tor a 
cpmplf^te pfice list, ORDER BYFUO^E 
WrTH YQUR EREDIT CARD 


TEL: (0364)53499 


PROGit AIDING 

t €» I S 


\ I^H C C^+ COMPIIERS BH 


1 SPECIAL OFFER: FREE BRIEF WITH 1 


1 BORLAND C++ ft AFX. ONLY £290 I 


[WHILE STOCKS LAST). 

I 


Aztec CSfi-c 

E290 


Bodand C++ $.1 

£189 


Borland C++ ft AFX 3.1 ft Odef 



Bcjfland C++ ft AFX 3.1 ll/G 

£129 


Mlcrusaft C/C++ 7.D 



Mkcrvson <yc++ rjj lwj 

£99 


Mlcro<»n C/D++ U/G a C1«flr+ 



MS Quiche 2.5 

£50 


MS QuickC a QuickAsm 

E83 


MS QuickC for Windows 

£95 


Topspeed C Prof 

£190 1 


Topspevd C++ Prot 

E1fi5 1 


Turbo C++ 3.0 

£46 1 

I 

Turbo C++ for Windaws 3.1 

eao 1 


Wateom C 

£300 1 


Zoriech C++ a.P 

E370 1 


Hied C/C++ see 3.03 

£020 1 


Intel see C Code Builder 

£370 I 


NDP C (ses) 

£375 1 


SVS C3 ANSI-C <386} 

£310 I 


Wetcem C/ftee 9,o 

£539 1 


OuickBasic Libraries 


Comms Ltb (Microhelp) 

Elio 

Network Utxary {Microhelp) 

E75 

PDO Comm 

ES9 

Btrieve 5.1 

£340 

db/Lib Prof 

E130 

E-Tree Plus 

E160 

Graphics QuickScrieefi 

ESQ 

Graphics Workshop- 

£100 1 

GraphPak Pro 

£85 1 

GX Graphics 2.0 

E135 1 

HALO Pfolessional 2 01 

£210 1 

Compression Plus 

£125 

Microhelp Muscle 

£145 

PDQ 

£100 

Printer Plus 

£175 

ProBas 5.1 

£165 

QuickPak FYof 4.1 

£120 

R QuickPak Scientific 3.0 

£89 

1 QuickScreen 4.0 

£95 

1 Sc ience Eng T ools 8.0 

£59 

1 TSRjfic 

£69 


BIMm EDITORS BEmB 


Borland Brief 3.1 

£93 


Codewrighl 2.0 lor Wrn<Jows 

£190 


Epsitan e.O 

£185 


Kodif 5.0 

£110 


Multi-Edit Lite 

£55 


Multi-Edit Standard 6.1 

£90 


Mu1li-Edit Prolessiorial 6.1 

£130 


Norton Editor 2.0 

£45 


PVCS Prof Editor 

EISO 


□Edit Advanced- 

£40 


VediS-nus 3.5 

£120 


■ C & C++ FOR WINDOWS ■ 


Btrieve lor Windows 

£340 


CodeBase 4.6 

E235 


dAnalyst Gold 6.0 

£230 


Paradox Engine & DFX 3.0 

£95 


POET 

£270 


Q+E Database Dbrary 

£250 


Raima Data Manager 

£380 


Raima Object Manager 

£320 


C++/Views 2.0 

£270 


C++/View3 2.0 Competitive U/G 

£99 


Control Paietto for Windows 

£85 


Data Entry Workshop 

£120 


DaiaTable 

£220 


Graphics Server SDK 

£205 


Magic Felds 

£255 


ObjectGraphics 

£130 


Protc>Gen2.1 

£65 


ProtoGen for Borland C++ 2.0 

£39 


ProtoView 

£299 


Wirt++ 

£150 


WindewsMaker Pro 4.0 

£560 


zApp 

£125 


zApp w/Source 

£175 


zApp DOSaWin w^ource 

£260 


zApp for Windows NT (beta) 

£245 


Zinc 3.0 w/Source 

£270 


GrystalComm for Windows 

£110 


Greenleaf (^m++ 

£110 


Halo linage Fie Format Lib 

£205 


PCX Toolkit for Windows 

£135 

1 

WifVSys Library 

£105 

















































































Buy with 

Confidence 


In an effort to make your 
telephone purchasing a more 
successful and pleasurable 
activity, The Microcomputer 
Marketing Council of the 
Direct Marketing Association, 
Inc. offers this advice, ''A 
knowledgeable buyer will be a 
successful buyer." These are 
specific facts you should know 
about the prospective seller 
before placing an order: 

Ask These Important 
Questions 

• How long has the company 
been in business? 

• Does the company offer 
technical assistance? 

• Is there a service facility ? 

• Are manufacturers warran¬ 
ties handled through the 
company? 

• Does the seller have formal 
return and refund policies? 

• Is there an additional charge 
for use of credit cards? 

• Are credit card charges held 
until time of shipment? 

• What are shipping costs for 
items ordered? 


Reputable computer dealers 
will answer all these questions 
to your satisfaction. Don't 
settle for less when buying your 
computer hardware, software, 
peripherals and supplies. 

Purchasing Guidelines 

• State as completely and ac¬ 
curately as you can what 
merchandise you want in¬ 
cluding brand name, model 
number, catalog number 

• Establish that the item is in 
stock and confirm shipping 
date, 

• Confirm that the price is as 
advertised * 


This message is brought to you 

by: 

the MICROCOMPUTER 
MARKETING COUNCIL 
of the Direct Marketing 
Association, Inc. 

6 E. 43rd St., 

New York, NY 10017 



MICROCOMPUTER 
MARKETING COUNCIL 

of the Dired: Marketing Association. !nc 




• Obtain an order number 
and identification of the 
sales representative. 

• Make a record of your 
order, noting exact price in¬ 
cluding shipping, date of 
order, promised shipping 
date and order number. 

If you ever have a problem, 
remember to deal first with the 
seller. If you cannot resolve the 
problem, write to MAIL 
ORDER ACTION LINE, c/o 
DMA, 6 E. 43rd St., New York, 
NY 10017. 


r 




i 


© DiffCt Marketing? Assticialiim, Inc. 1988 



























VANDA 386SX/486 COLOR NOTEBOOK 


Discover the lighter alternative with the VANDA NOTEBOOK. Weighing just 6.2 lbs (2.9kgs) in¬ 
cluding battery, the VANDA NOTEBOOK offers all the performance of a desktop PC in a com¬ 
pact 12.2" X 10" X 1.7" (310 X 155 x 44mm) package. Choose either a 386SX mono with 
up to 5MB of on-board memory, and VGA graphics in 32 gray scales; or a 486SX/DX/DX2 color 
model with up to 12MB RAM and 10" LCD with VGA color graphics. Either choice provides you 
with the power to run high level applications including MS Windows 3.1. An 80, 120 or 240MB 
hard disk and a 1.44MB floppy disk ensure enough space to run practically anything, an internal 
fax/modem and a full suite of interfaces complete the package. 
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Europe 

Svrnaar) 

Jet Data AB 

Tot: 46^-960965 

Fax; 466960069 

L(K 

Centerpftsa intl Ltd. 

Tel 44256463754 

Fax: 44256634174 


Norway 

Excess Hotga A/S 

Tat 47-4 883100 

Fax: 47-4^83333 

HoBand 

LEO Benaiux b.v 

Tel 31-73-134640 

Fax 31-76131945 


FV^arvJ 

France 

TehokiviOY 

A.EE 

Tal. 3586-7541022 
Tal 33^1-46720909 

Fax: 3560-7543541 

Fax 361 48704901 

Greece 

C>l TheodossitSA 

Tel 30-1-9580109 

Fax 30-1-9596015 

Middle East/Asia Jordan 

Al Raed Arab* Computar Corp. 

TbI 962-6664343 

Fax. 962-6655092 

Uan 

Iran Computer Control Carrter 

Tel 96681537 

Fax 96865800 


Oman 

Oman Computer Serwoes Lie. 

Tai; 966606352 

Fax 966698356 

ThaHanct 

Good Luck Impod & Export Ltd 

Tel 662-2110965 

Fax; 662-2125810 


UAE 

Emirates Electronics Company 

Tel 971-4-245073 

Fax 971-4-245534 

Indoneara 

FT Irxikom Berlian Musuka 

Tel. 62-21-5203501 

Fax: 62-21 5203504 


Qatar Computer AratM Te) 974 428555 Fax: 974^420600 

Africa Egypt Mefi^dco Computer CertUet Tel 20-3-5457133 Fax 20-3-5456633 



First International Computer, Inc. 

6F. FORMOSA PLASTICS REAR BUILDING 201, TUNG HWA NORTH ROAD. TAIPB, TAIWAN 
Tel: 886-2-7174500 Fax: 886-2-7182782 Telex: 23056 CHARLENE 

RC EUROPE BV Tel. 31-73-148565 Fox: 31-73-145546 FIC SPAW Tel; 34-1-3070343 Fax: 34-1-3071463 

RC USA Tel 1-510683-9200 Fax: 1-510683-9207 RC HK Tel: 852677-3713 Fax 852677-4055 

RC AUSTRAUA Tel 61-2-821-2055 Fox: 61-2-821-2857 RC CS Telr 42^753-590 Fax 42-5-753590 


Circle 427 on Inquiry Card 
(RESELLERS: 428). 

















Circle 411 on Inquiry Cord. 


rbl Digimkrie computing and communication 
= for Industry and Laboratory 
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SOFTWARE 

for PC-DOS and Windows 

Network libraries 

_ EhgiTools - FIP : F[P network configiiraiian for our FIP board 
_ DigiTools - J-Bus : J-Bus protocol management for our serial board 

Acquisition Libraries in C or Pascal 

_ DigiTools - DSP : 1 / O + data processirtg routines for DSP boards 
„ DigiTools -1 / O : I/O routines for 1 / O boards 
_ DigiTools - Motor: Axis control routines for our PC-Motor board 

Acquisition Softwares 

-sJ _ DigiView - DSP ^ Filtering and spectral analysis for DSP boards 
_ DigiView -1 / O : Diita acquisition for I/O boards 
_ DigiView - Icon : Icons promied application generator 

A pplication Packages 

_ Vocfilix : Board and software for full vocal proccssiing . 

_ Neuronix : Neural network expert for industry 


DigiSoft 2 ( Distributed softwares ) 

_ Motorola's ASM & CROSS C for Motorola's 56001 
_ UNIX of Berkeley 4 J with MACH kernel and X Windows . 

_ J'PEG ( diMa compression ) 

^ PC/TCP/IP sources 

More than 1(K) references => Ask for free list 





rsl Digimetrie 


30, rue E. Renan 66<XJ{] Perpignan FRANCE U.E 
Tel :( 33 ) 68.66.5448 Fax : ( 33 ) 68.50.27.85 



HARDWARE 

for PC-AT and compatibles 

Networks in industry 

_ AT-FuUFIP : Interface for HP Network 

PC-ACOM 4S5 : Interface for 485 serial link 
IPC-IEEE : HPIB 48S controller 

Signal Processing c based on Motorola's IJSE 56001 } 

_ PC’DSP 56K : Sign^il Erocessing 

_ PC-DSP 56K - AD : DSE + AD / DA 14 bits 

_ PC'DSP 56K - ADC 16 E DSP + 2 AD 16 bits. 44Ksamples / sec 
PC-DSP 56K - ISO : mt + Isolated parallel port. RS 485 
^ PC-DSP 56K - ST; USE + 2 AD/2 DA 16bits. l-> lOOKS/s+ MIDI 

Data Acquisition 

_ AT-LAB-12 : AD Converter. 12Bit5, 16 channels, aOOKsamp./s. 

Programmable gains & DMA Sl IRQ.+ 2 DA chan,+ TTL 1/0+ T 
_ PC-ADC 12B 8V / D ; ADC 12B 8chan.+ 2DAchan. + TTL I/O + T 

_ AT-ADC 16B 32V 4G : ADC 16B 32chan 4G + TTL I/O + T 
. PC-ADC 12B 16V 4G : ADC12B I6chan. 4prog.G + TTL I/O + T 
^ PC-ADC 12B 8V : AD converter I2bits 8 channels 

_ EX-MUX 32 V : Expanding from 32 to 256 channels for AD board 

„ PC’DAC 12B 4V E DA Converter 12 Bits 4 channels + TTL I/O 

_ PC-COMPT : 2 X 24 bits up / down counters + Wrapping area 

„ PC-ROPTO : 16 relays. 32 optocouplers + 24 TTL I/O + Timer 

_ PC-OCTOTlM : 8 Timers + Wrapping area 

_ PC-IOT E % buffefiscti I/O + Timer + Wrapping area 

_ PC-PIT E 48 TTL I/O + Timer + Wrapping area 

_ PC-PI A : 20 TTL 1/D + Wrapping urea 

... and many other references -> Ask for free catalog^ 


ZCS-200D 


ZCS-300D 


zes- 

500D 



Switching Power Suppiy 

Computer Case 

-I 



ZCS-600D 


ZCS-700D ZCS-727D ZCS-767D 


ZCS-400D 


IH A H H 0 V E R 
24.- 31. 03. 1 993 

Booth Nd.:B26/D25[No. 29) 
Hall No.;9 


Switching power supply-Quiet, Reliable 
-Power lating from 46W to 4tXlW 

-Complied with UL, CSA, TUV, Nemko, Bemko, Demko, FI approval 
-BuUd-m optional Tan RegulatoT" (Temperature controlled card) 
providea your computer a quiet, low noise Beluation- 

Computer oase 

-A complete range of caaes including SHm-Iine ^Deak-iop, Mini-Tower, 
Middle-Tower and Tower Case 
-With 3-diglial display 
-Black, White color 

(N) ® ® (D) 

Rfl44fl7 LB9Sa05 E144272 A94056 1S5001 92^9160 

ZECKS ENTERPRISE CO.,LTD 

6F,NO,lll-32. SEC 4. SAN HORD, SAN CHUNG 
CITY. TAIPEI. TAIWAN. R.O.C. 

FA X:886-2-2B013 51T EL:886-2-2870Y99 


ZKS^730T 


ZECK, 



OEM WELCOME! 


19615-4 BYTE- FEBRUARY 1993 


Circle 436 on Inquiry Card {RESELLERS: 43! 










































































2 books for only 

Plus 1 book FREE upon prepayment 

when you join the Computer Professionals* Book Society 


Values to 
^^ 169.80 



3049P 129. as 
Softcovar 

4f you select a book Uiat oounis^ as 2 clxiicss^ write tbe book niinber 1n one box and XX 
In (be next, All books are hardcover unleeo otherwise noted- Publishers’ prices shown. 
A shlppingmandllng charge and eales tax will be added to ail orders. ^>1993 €PB$ 
ft card is missing, write to: 

Computer Professionals' Book Soolety, Blue Ridge Summliv PA 17204-OB7O 


As a member of the 

Computer Professionals’ Book Society... 

.. , you'tl enjoy receiving Society bulletins ©vary 34 weeks cortaining exdting 
offers on the latest books in the field at saving of up to 50% off of m§u\af 
publishers' prices, if you want the Main Selection do nothing and it will be 
shipped automaticalEy: If you want another book, or no book at all, simply 
return the reply form to us by the date specified. You'll have at least TO days 
to decide and if you ever receive a book you don't want, due to late maii 
delivefy of the News, you can return it at our ©xpensa. And youTl be eligible 
for FREE BOOKS through the NEW Bonus Book Program. Your only obliga¬ 
tion is to purchase 3 more books during the next 2 years, after Which you 
may cancel your membership at any time. prp?93 

































































































M] REVIEWS 



HARDWARE 


New Tricks for Slow Macs 


RICK GREHAN 


I f your love affair with the Macintosh 
has cooled because your 58000- or 
68020-based machine doesn’t run to¬ 
day’s software or docs so in a painful¬ 
ly slow manner, a Mac accelerator 
board may rekindle the flame* There are 
now dozens of accelerator boards on the 
market that can upgrade your system with 
68030 and 68040 CPUs running at 25, 33, 
and even 50 MHz. In addition, these ac¬ 
celerator boards can provide math copro¬ 
cessors for systems that never had them 
before. The result is a faster Mac that’s 
suitable for today’s applications for an up¬ 
grade cost of between $250 and $ 1700 
(depending on the Mac model you have). 

For this roundup, 1 evaluated 17 Mac 
accelerator boards designed for systems 
ranging from the new Performa 400 to the 
aged Mac 512K. All but one of the boards 
can be installed by end users (the exception 
is the Brainstorm, for the Mac Plus). In 
addition to the Brainstorm, I looked at 
products from Applied Engineering, 
DayStar Digital, Dove Computer, Extreme 
Systems, Fusion Data Systems* Harris 
Laboratories, Impulse Technology, Mac- 
ProducLs USA, Mobius Technologies, Sys¬ 
tem Technology, and Total Systems. 

Performance Indicators 

When choo.sing a Mac accelerator board, 
you must make sure ii has the right com¬ 
bination of performance and features for 
your applications. The text box “When to 
Upgrade” on page 202 describes the ad¬ 
vantages of the 68030 and 68040 CPUs 
as well as the 68881 and 68882 floating¬ 
point processors. The table shows the 
benchmark results of each accelerator 
board running the BYTE Lab’s latest ver¬ 
sion of its Macintosh benchmarks (for 
more information on the benchmarks, see 
this month’s Reviewer’s Notebook). The 
table also shows pricing, compatibility, 
and other essential information about the 
boards* 

As you examine the boards’ perfor¬ 


mance and features, consider what special 
requirements you may have* Do you need 
a number cruncher? If so, an accelerator 
board with a high FPU index should be 
your first pick. How about a large-screen 
monitor? One of the boards that come with 
a video adapter could be the best choice. 
Finally, compare the price you’d pay for an 
accelerator board to the cost of buying a 
new Mac. With the low prices of today’s 
Macs, you may find it’s more economical 
to trade in your 680()0-based system for a 
newer model. 

My Macintosh test-bed represented a 
good sampling of the available Mac mod¬ 
els. I used a Mac Plus, SE, SE^O, LC U, U, 
ITci, and Ilsi* The features table shows 
which accelerator boards support each Mac 
model. Most of the boards run in more 
than one Mac model either as is or with 
an adapter card. 

Some manufacturers produce an entire 
line of accelerator boards, each targeted 
at a different Mac platform. One example 
is the DayStar PowerCache, which can 
plug directly into a Ilci or a Perfonna 600. 
With an adapter card, the PowerCache will 
fit into a Classic, SE, SE/30, LC, LC II, 11, 
IIx, TIcx, list, or Perfonna 400* Quite a 
chameleon act* 

Installation 

Adding an accelerator board always starts 
with opening your Mac. In general it is 
more difficult to upgrade a Plus, Classic, 
SE, or SE/30; this is due largely to iheir 
construction* Successfully popping open 
one of these Macs is right up there with 
shucking an oyster: It’s not easily done 
without the right tools. 

Unhooking all the cables from the moth¬ 
erboard requires no small amount of con¬ 
tortions as you seek to avoid the seem of 
the CRT and the exposed components of 
the power supply (again, this is especially 
true for Pluses, Classics, and SE-class ma¬ 
chines). Dangerous voltages are afoot, even 
for a period of time after you have un¬ 



plugged the system. So, it’s important to 
remove metal watchbands, bracelets, 
rings—anything conductive that might in¬ 
advertently make you part of a circuit— 
before you begin. Plan on spending about 
an hour upgrading a Plus, Classic, or SE 
machine. And don’t forget to bring your 
lorx, a case-cracking tool, and a couple of 
screwdrivers. 

Getting into other Mac models is a cake¬ 
walk by comparison. You simply remove 
one screw on the back of the machine and 
pop off the top. On average, you can install 
an accelerator board in these models in 
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ACTION SUMMARY 


■ WHAT MAC ACCELfRATORS ARE 
Add-on boards fhat boost the 
performance of your Macintosh. 
Most accelerator boards provide 
an optional FPU; some increase 
memory. 

■ UKES 

Performance improvements for 
virtuolly all applications. 

■ DISUKES 

For owners of Pluses, Classics, 
and SE-dass machines, 
installotion can be an ordeal. 

Even some Mac II installations 
require chip-pulling. 

■ RECOMMENDATIONS 

The Gemini Ultra is a top choice 
for speedinq up a bore-bones SE. 
For out-and-out speed, choose 
the Performance/040. 


adapters as part of the accelerator hard¬ 
ware. This lets you connect displays that 
are larger than 9 inches to Mac SEs and 
Classics. 

Some accelerator boards, especially 
those for the Classic and SE, carry SIMM 
sockets for holding memory local to the 
board. This on-board memory keeps up 
with the faster processor without a lot of 
wait states. For example, the Gemini Ultra 
can take your SE from its ordinary maxi¬ 
mum of 4 MB to a previously unheard-of 
64 MB (ideal for memory-hungry graphics 
applications or a big RAM disk). 

The Software Side 

The installation software that comes with 
the boards usually uses a control panel de¬ 
sign. For the 68030 boards, this control 
panel program consists of a simple dialog 
box with on/off switches that let you en¬ 
able or disable the CPU’s instruction and 
data caches. As Til discuss later, this plays 
an important role in compatibility. 

The 68040 boards’ control panel soft¬ 
ware typically allows you to select cache 
modes: copy back, write-through, or none. 
With the TokaMac boards, the control 
panel lets you choose only copyback or 
write-through modes. A cache running in 
copyback mode is fastest: Data written to 
the cache is written to main memory only 
when it’s absolutely necessary. Hence, 
the processor is less frequently burdened 


about a half hour. Possible installation 
snags may arise. For example, if you install 
the Voyager 030 in a Mac H, you must de¬ 
tach the drive platform and pry the CPU 
and PMMU (paged memory management 
unit) chips from their sockets. 

However, don’t let these apparent dan¬ 
gers keep you from considering the possi¬ 
bility of getting an upgrade. Many manu¬ 
facturers offer free installation. 

Board Configurations 

Most of the accelerator boards I tested 
were 68030-based; a smaller number were 


68040-based, while the Performer2 and 
the ever-unique Brainstorm used a 68000. 
All the 68030 boards were socketed to ac¬ 
cept a 688S1 or 688S2 FPU, and all the 
units I tested had 688S2 coprocessors in¬ 
stalled. All the 68040 cards have no need 
for an FPU socket, because they use a ver¬ 
sion of the CPU with an integrated FPU. 
(The 68000-based Performer2 comes with 
a 68881 coprocessor.) 

The Mobius accelerator boards for the 
SE and Classic, as well as the Vandal SE, 
RailgunPro 030, and (optionally) the Gem¬ 
ini Ultra for the SE, also include graphics 
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MAC ACCELERATOR BOARD FEATURES AND BENCHMARKS 


The benchmark results shown below are normalized to the performance of a 4-MB Mac SEBO; see text far fiirtker details, for 
installation difficulty, easy = you simply open the top of the machine and plug in the accelerator board; moderate = some 
cabling is necessary; hard = you must pull chips, perhaps do some soldering, and attach additional cables. (N/A - not applicable.) 



Bralnstofm 

Gemini Ultra 

Impact 

Marathon Racer 

Mobius 

Perform8nce/040 

Systems available 

Plus 

Plus, SE, 512K 

LC, LG [l 

Classic, SE 

SE, Classic 

If llx. Ilex, 
llcE, llfx, list 

Systems tested 

Plus 

SE 

LCll 

Classic, SE 

Classic, SE 

llsi 

Price 

$249 

$1018 

$698 

$599 

$594 (SE): 
$644 (Classic) 

$1750 (25 MHz): 
$2399 (33 MHz) 

Processor 

68000 

68030 

68030 

68030 

88030 

68040 

Processor speeds (MHz) 

16 

20, 33, 50 

32 

16 

25 

25,33 1 

External CPU cache 

None 

None 

32K 

32K 

None 

None 

Coprocessor 

None 

8S2 

882 

882 

882 

N/A 

Maximum RAM 

N/A 

64 MB 

None 

None 

16 MB 

128 MB 

Software 

None 

A, B. C 

C 

C 

A, B, C 

E 

Video adapter available? 

No 

Optional 

No 

No 

Yes 

No 

Warranty 

1 year 
limited 

1 year 

1 year 
limited 

90-day 

repfaoement 

2 years 
parts/tabor 

1 year 
limited 

InstallatEon difficulty 

Hard 

Moderate 

Easy 

Moderate 

SE: moderate: 
Classic: hard 

Easy 

BENCHMARKS 

CPU speed tested (MHz) 

16 

50 

32 

16 

25 

33 

CPU index 

0.5 

2.1 

1.3 

Classic: 0.3; 

SE: 0.7 

Classic: 1.3^ 
SE:1.3 

2.6’ 

FPU index 

0.3 

10.3 

5.7 

Classic: 1.8; 
SE:1.8 

Classic: 4.3; 
SE: 3.8 

14.5 


Notesi Software key- 

’ One or more benchmaFk applications coolct run only H some of the board's features were disabled {see text}. A - RAM disk D = Patch tor &0O4O 

® Mathcad tailed to see the board's FPU. 0 ^ Copy ROM to RAM E *5 Application/cache tracking 

C = Faster SANE 


with the additional CPU cycles of writ¬ 
ing 10 external memory. Write-ihrotigh 
mode, as its name implies* sends data to 
the cache as well as to main memory, so 
the processor suffers a slowdown with ev¬ 
ery write operation. (Note that copyback 
and write-through modes do not apply to 
the instruction cache; this is a read-only 
cache.) 

Some accelerator boards carry their own 
RAM on-board for the CPU to directly ac¬ 
cess. However, this causes tlie RAM that^s 
already on the motherboard to go largely 
unused Consequently, many accelerator 
boards come with software that creates a 
“crash-resistanf* RAM disk in the moth¬ 
erboard RAM. Here, crash-resistant 
doesn’t mean that the RAM disk is invul¬ 
nerable; if you turn your machine off, the 
information is indeed lost. Instead, the 
RAM disk is crash-resistant in the sense 
that if a program dies and takes your Mac 
with it, you can reboot using the pro¬ 
grammer switch and the RAM disk will 
be intact. Depending on the amount of 
memory you’re able to allocate to the 


RAM disk, it could be an ideal place to 
put things like temporary files that your 
application creates, the HyperCard Home 
stack, and so on. 

To maximize performance, some ac¬ 
celerator boards copy ROM to the accel¬ 
erator’s RAM at start-up. You get a boost 
from this option because ROM has a 
longer access lime ihM RAM. Moving the 
code to RAM means that the frequently 
executed Toolbox routines in ROM can 
be run from the faster RAM. 

FPU Considerations 

Many of the accelerator boards that come 
with FPUs offer software that patches the 
Mac’s SANE (Standard Apple Numeric 
Environment) calls to provide faster floai- 
ing-point operations. Some go beyond sim¬ 
ply redirecting floating-point calls from 
S ANE routines to the FPU itself. For ex¬ 
ample, the Transwarp Cl board comes with 
software that implements what Applied 
Engineering calls '882 Express. When 
’882 Express is active, it bypasses rou¬ 
tines in Apple’s SANE package that check 


the results of ihe FPU for accuracy. When 
this accuracy checking is unnecessary (it 
apparently takes place only for some of 
the trigonometric functions), ’882 Express 
should result in improved performance. 

As good as caching and ROM-copying 
sound, they don’t always work. Some soft¬ 
ware simply won’t work with caching en¬ 
abled. This is not a fault of the accelerator 
board; it’s what happens when the board 
tries to run software written by program¬ 
mers who weren’t thinking ahead to these 
days of cached, high-speed 68xxx CPUs. 
For example, T wa.s unable to run Page¬ 
Maker 4,0 on the TokaMac boards with 
the cache in copyback mode. 

Most compatibility problems are linked 
CO the CPU cache and occur frequently in 
programs that execute selfmodifying c^e. 
(See this month’s Reviewer’s Notebook 
for more details.) Many accelerator board 
manufacturers provide a list of incompat¬ 
ible applications and, in some cases, tell 
you how to solve the problem. 

Other manufacturers take a more active 
approach to solving incompatibilities. 
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Performer2 

PowerCache 

Quik30 

RailgunPro 030 

TokaMac 

Transwarp Cl 

Vandal SE 

Voyager 030 

Classic, SE SE/30, LC, 

LC II, 11, llx, 

Ilex, llsi, llci, 
Performa 400 and 600 

SE 

Plus. SE. 
Classic 

llci, LC. 
SE/30, llsi 

llci 

SE 

II, llx 

SE 

llci 

SE 

SE 

SE/30, llci 

Mcl 

SE 

II 

$249 

$1599 

$795 

$899 (SE) 

$1695 

$1265 

$699 

$1509 

68000 

6S030 

68030 

68030 

68040 

68030 

68030 

68030 

te 

33, 40, 50 

16, 25, 33 

16,25. 33 

25 

50 

33. 50 

33, 50 

96K 

32K 

None 

None 

None 

64K 

None 

64K 

881 

8B2 

881,882 

881,882 

N/A 

882 

882 

882 

None 

None 

16 MB 

16 MB 

None 

None 

16 MB 

SMB 

None 

C 

A, B 

A, B 

D 

C 

B,C 

A B,C 

Soon ($149 extra) 

No 

No 

Optional 

No 

No 

Yes 

Optional 

Lifetime 

3 years 
limited 

2 years 
parts/iabor 

1 year 
parts/labor 

1 year 
(hardware) 

1 year 

1 year 
(hardware) 

1 year 

Moderate 

SE/30: moderate; 

If llx, Ilex: hard; 
others: easy 

Moderate 

Moderate 

Moderate (SE) 
to easy 

Easy 

Moderate 

Hard 

16 

50 

33 

33 

25 

50 

33 

50 

0.5 

2.3 

1.7 

1.5 

SE/30:1.87'; 
llci: 2.2 

2.2 

1.6 

1.9 

o.r 

7,5 

5.3 

4.6 

SE/30: 3.85; 
llci: 5.43 

7.7 

7.6 

8.2 


For example, Ihe 68040-based TokaMac 
boards come with a program called Mul¬ 
ti patch that searches an executable file for 
code that uses 68020/68030 cache-clcaring 
instructions and replaces them with their 
68040 equivalents. The Performance/040’s 
control panel lets you build a compatihii- 
ity lisL This is a list of software package 
names and an associated compatibility rat¬ 
ing, which indicates which cache mode 
the software can run (copy back, wriie- 
Ihrough, or none). When you launch a pro¬ 
gram, the Performance/040’s software 
checks the compatibility list and automat¬ 
ically sets the cache mode appropriately. 

Often, however, you have to resort to 
experimentation. If your application blows 
up, you must turn off features one at a time 
until the program starts working again. 
Then when youVe identified the feature 
that creates the problem, you reenable the 
other features one by one, verifying each 
lime that the program still executes. This is 
a lot of work, but iTs worth it for appli¬ 
cations that you use frequently. 

It’s also possible that you’ll have to up¬ 


date your applications to run in accelerat¬ 
ed mode. For example, to run Microsoft 
Word 4M on the Performance/040, you 
have to disable the cache. However, Word 
5,0 will run on the Performance/040 with 
the cache enabled and in copy back mode. 

If all else fails, you can always run your 
system in its unaccelerated mode. All the 
boards 1 tested (except for the Brainstorm) 
let you bool your system so that it appears 
to be operating with its original hardware. 
In most cases, you reboot the machine by 
pressing the reset and interrupt switches 
in a particular sequence. Since the Brain¬ 
storm actually alters components on your 
Mac Plus’s motherboard, a Brainstormed 
Mac Plus is forever accelerated. 

Lab Tests 

The BYTE Lab's application and low-lev- 
el benchmarks exercise all components of 
the system—graphics, CPU, FPU, and 
disk, I focused on those tests that would 
most likely indicate a system's CPU and 
FPU power. Since I was testing the boards 
on a variety of systems with differing disk 


and graphics systems, it would be unrea¬ 
sonable to compare, for example, the da¬ 
tabase scores of one accelerator board to 
those of another, 

1 ran all tests under System 7,0,1, For 
systems that support a color monitor, I re¬ 
duced the display depth to monochrome. 
For those accelerator boards that support 
on-board RAM, T ran them with 4 MB on 
the accelerator board (usually, this meant 
that I needed to have 4 MB on tlie system 
board). Otherwise, I ran them with 4 MB 
on the motherboard. (The exception was 
the Voyager 030, which ran with 8 MB in 
a Mac IT,) 

To derive a CPU index, T took the re¬ 
sults from the BYTE Microsoft Word tests, 
PageMaker tests. Think C tests, and low- 
level CPU benchmarks. The index is sim¬ 
ply the nonweighted average of the times 
normalized against the results taken for an 
unaccelerated SE 30, The FPU index is 
composed of results irora the BYTE Math- 
cad tests. Excel tests, and low-level FPU 
benchmarks, I got the number using the 
same technique 1 used for the CPU index, 

continued 
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MK Jansen 
VVTNIXKVS 


11 do LI bles you r pe rtorm ance. 
It dou bles your disk capaci ty. 
Ids fast and easy ro install. 
It's priced right. 


I ds winSTOREr created for the Wi ndows"^ 
user. The first product of its kind, 
win ST ORE combines two award-winning 
technologies: li igh- speed disk control from 
Perceptive Solutions and advanced 
Stacker ™ data compression from Stac," in a 
plug-and'play sf>lurion. 

II s winSTORE—th i nk 

of it as overdrive for _ 

Windows! — 



Perceptive Solutions, Inc. 

800-486-iAST 


Main: 214-954-1774 ■ FAX; 214-953-1774 

fJl990fcyf^FMpliwSolutwa.l«. -tttnSTOflE arid The F^tceiMvoSDhfliffia^ 
Iractenwks at Pwoseiira Sdlufkma, Inc. Windows, is a irarismarli d Mciaso4t* Carp. 
Blanker is irAdsmark and SJac Is a dagistcmd tradsnadt d Blac Eloclrnnics. ixL 

Circle 1 T7 on Inquiry Cord 
mES£UERS:118l. 



When to Upgrade 


oes having a faster CPU or FPU 
I A justify the time and expense of 
I I upgrading? Here's a sketch of 
tlie benefits offered by the latest 
members of the 68000 family. 

6S030 Essentially an integration of 
the 68020 CPU and the 68851 PMMU 
(paged memory management unit). 
The 68030 includes a 256-byte data 
cache as well as a 256-byle instruc¬ 
tion cache. The 68030's predecessor, 
ihc 68020, included only tin instruct 
lion cache. 

The primary advantage of the 68030 
is that jPs faster than its predecessor 
due to caches and burst-read mode 
(used to rapidly fill the caches from 
main memory). The 6S030's integral 
MMU also lets you use virtual mem¬ 
ory under System 7.0 or mn A/UX (a 
68020 CPU with a 68851 PMMU also 
accomplishes this, but the communi¬ 
cations between the two chips adds 
overhead). 

68040 Integrates a 68030 with a 
68881-/68882-compatible FPU. In ad¬ 
dition, the instruction cache is ex¬ 
tended to 4 KB, and an independent 
4-KB data cache is added. Inlemally, 
there are multiple independent execu¬ 
tion pipelines, so the integer unit (the 


CPU), FPU, and MMU can be exe¬ 
cuting simultaneously. 

As with the MMU on the 68030, 
moving the FPU on-chip in the 68040 
improves floating-point performance. 
The lieavy-duty parallel processing in¬ 
side the CPU enables it to process in’ 
stmetions much faster than the 68030. 
Finally, the large caches operated in 
copyback mode mean even faster ex¬ 
ecution because off-chip bus traffic is 
minimized, 

68881/68882 FPUs. Each coproces¬ 
sor has eight internal floating-point 
registers. Both conform to the ANSI/ 
IEEE 7.54-1985 standard. The 68882 
provides increased throughput via si¬ 
multaneous execution of some float- 
ing-poim instmetions and special-pur¬ 
pose hai’dware for converting to and 
from the FPU’s internal format. 

While the SANE (Standard Apple 
Numeric Environment) software can 
handle floatiTig- point processing with¬ 
out special hardware, it does so by ex¬ 
ecuting hundreds of instructions, 
which take time to execute. Dedicated 
FPU chips accomplish the same pro¬ 
cessing in silicon and at a much faster 
rale. If you require lots of number 
crunching, budget for an FPU (or the 
68040 CPU With a built-in FPU). 


As mentioned earlier, some accelerator 
boards ran into compatibility problems 
running the applications (although none 
had any problems running the BYTE low- 
level benchmarks). The resull was typi¬ 
cally a bomb box reponing a bus error or 
an illegal insti-uction ciror. When that hap¬ 
pened. I would repeatedly try to rerun the 
application, each time disabling one of the 
accelerator board's features until the ap¬ 
plication ran. Then 1 reenabled those fea¬ 
tures that did not cause the application to 
crash. 

Sometimes the application refused to 
execute unless 1 completely disabled the 
accelerator board. In such cases, rather 
than mn the test in nonaccelerated mode, 1 
simply left lhai component out of my cal¬ 
culations of the index. (I did, however, 
note those cases where compatibility prob¬ 
lems arose.) Indexes are listed in the table. 


Top Accelerator Boards 
I found it difficult to make generalizations 
about the value of individual boards be¬ 
cause performance is so application-spe¬ 
cific. It seems more appropriate to make a 
variety of recommendations. For my mon¬ 
ey, the Gemini Ultra is a top choice for 
speeding up a bare-bones SE. Not only 
does it let you take the SE up to a whop¬ 
ping 64 MB, but you can also tack on the 
optional video adapter and add a large- 
screen monitor. The board's no slouch, ei¬ 
ther, luming in the highest CPU index for 
SE upgrades and the second-highest FPU 
index of ai l the accelerator boards 1 tested. 

For pure speed, the Perform an c e/040 
scored highest. I shouldn’t let pass, how¬ 
ever, the fact that the Perfonnance/040 
had some difficulties miming some of the 
BYTE benchmark applications—Word 4.0 
and Adobe PageMaker 4.0, for example. 
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Keyboards 

Fujicsn 101'key enhanced keyboard 
Part no.: 2B17128 
Product no.: FKB4700 

$79.95 


Floppy Disk Drives 

Toshiba 1.44MB 

3.5'^ Internal Floppy Disk Drive 
Part no.: 2B40774 
Product no.: 356KU 

$99.95 


Computer Cards 

^ 16-bit VGA Can! 

Part no.: 2B67459 
Product no.: VCj7700 

BWb. $99.95 


Cables, Gender 
Changers, and Adapters 

G'foot parallel DB25-pin male D£9 female to DB25 
to Centronics male printer cable male serial adapter 
Part no.: 2B28716 Part no.: 2B10305 

Product no.: PPC6 Product no.: AD925 

^T.9S $4.95 


Memory 

SIMM Module 
Function: lMBx9 80ns 
Part no.: 2B41769 
Product no.; 421000A9B-80 

$47.95 

DRAM 

Function: iMBxl 80ns 
Part no.: 2B42251 
Produa no.: 51I0O0P-80 

$4.99 


Metex Digital 
Multimeters 

4.5 digit w/frequency & 
capacitance dC data hold switch 
Pan no.: 2B27158 
Product no.: M4650 

$99.95 


Hard Drives (IDE) 

Capacity: t20MB 
Speed: 19ms 
Part no.: 2B14074 
Product no.: CP30104 

$389.95 


Power Supplies d 

150 wail 8088 1 

Part no.: 2B19465 

Product no.: JE103CI 


Jameco offers a iuU line of competitively priced computer products 
for immediate delivery. Select what you want from our lOO-page 
catalog. Priority orders placed before 2:00PM (PST) are shipped th( 
same day. All products are backed by our customer service experts 
and a 30'day fulhrefiind guarantee. 

Once you buy, you’ll understand why 
millions of customers have been 
choosing Jameco for over 20 years. 

GET A FREE JAMECO CATALOG 4 

CALL 1 •800*G37*8471 v!lP.“2B3 M 


COMPUTEB PRODUCTS 
1355 Shoreway Roadt Belmont, CA 94002 
Sale$t 1800-831^4242 
Jameco ServiceLine"^: 1-800-831 "8020 
Technical Support: I "800"831"0084 
Circle 92 un Inauirv Card. 
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NEW TRICKS FOR SLOW MACS 


As I mentioned earlier^ the 68040 doesnh 
always get along with some applications, 
so for mission-critical ones, contact Im¬ 
pulse Technology for a compatibility list. 

Finally, for sheer ingenuity, 1 Itked the 


Mobius board as an upgrade for the Clas¬ 
sic, The wraparound design of the board 
and sneaking the external monitor con¬ 
nector through the Classic's griU indicates 
an engineering department with a tenacity 


COMPANY INFORMATION 


that deserves some kind of recognition, ■ 


Rick Grehan is technicai director of the 
BYTE Lab. You can contact him on BIX 
as "rick_g.'' 


Applied Engineering 
(Transwarp Cl) 
(214)241-6060 
fax: (214) 484-1365 

Circle 1060 on Inquiry Cord, 

Brainstorm Products 
(BrainsionTi) 

(415) 964-2131 
fax: (415) 964-2135 

Circle 1061 on Inquiry Card. 

DayStar Digital, Inc, 
(PowerCache) 

(404)967-2077 
fax: (404)967-3018 

Circle 1062 un Inquiry Cord* 


Dove Computer Corp, 
(MaraThon Racer) 

(919) 343-5600 
fax: (919)251-9441 

Circle 1063 on Inquiry Card. 

Extreme Systems 
(Impact, Vandal SE) 

(206) 575-2334 
fax:(206)575-3928 

Circle T064 on Inquiry Card. 

Fusion Data Systems 
(TokaMac) 

(512)338-5326 
fax: (512)338-1276 

Circle 1065 on Inquiry Cord, 


Harris Laboratories, Inc. 
(Performer2) 

(612) 941-2948 
fax: (612) 941-3515 

Circle 1066 on Inquiry Card. 

Impulse Technology, Inc. 
(Performance/040) 

(404) 889-8294 
fax:(404)781-8738 

Circle 1067 on Inquiry Card, 

MacProducts USA, Inc, 
(RailgunPro 030) 

(512) 472-8881 
fax: (512) 499-0888 

Circle 1068 on inquiry Card. 


Mobius Technologies 
(Mobius) 

(510) 654-0556 
fax: (510) 654-2834 

Circle 1069 on InquiryCard, 

System Technology Corp. 

(a division of 
Novy Systems, hic.) 

(Quik30) 

(904)428-0411 

fax: (904) 428-0765 

Circle 1070 on Inquiry Card. 

Total Systems 
(Gemini Ultra, Voyager 030) 
(503) 345-7395 
fax: (503) 343-6293 

Circle T071 on InquiryCard, 



The First Diagnostic 
that’s All PRO and No CON. 


HARD Disk 



A I f 11 C H 11A C 1 0 n IC i 0 F T IA t E 


Check/It PRO: Syslnfo provides the 
most accurate and comprehensive 
configuration data ever available. 
Whether you're planning an upgrade, 
trying to find a set-up problem, or simply 
becoming familiar with a new system, 
Check/It PRO: Syslnfo has the informa¬ 
tion you need. 

•Processor/CO“Processor Model, 
Manufacturer, and Speed (MHz) 
•Detailed Memory Maps: Base/UMB, 
EMS, XMS, TSRs, Device Drivers 
and Interrupt Vectors 
•REAL Hard Drive Geometry, 

Model, and Interface Type: MFM, 
RLL,IDE, SCSI, & ESDI 
•Detects Network, Modem, FAX, 
CD-ROM, and Sound Card Details 
•Edit/Save/Reslore CMOS, plus DOS 
& Windows System Files 
•Performance Benchmarks compared 
to Standard or Custom System ^files 
•Built-In Technical Reference Library 


The PROs and CONs 
of Syslnfo Utilities 

There’s a real difference in the infor¬ 
mation displayed by Check/It PRO, and 
other utility programs. For example, 
Check/It PRO determines the “live’' sta¬ 


tus of each IRQ - but other programs just 
show you “standard” assignments, 
Check/It PRO also tests your hard drive 
to find out what type of drive is really 
attached, not just how CMOS is set up. If 
it was easy, every program would pro¬ 
vide this type of information; but the 
only one that does is Check/It PRO. No 
matter what other program you have, you 
need Check/It PRO too. 

Try it for yourself. We think you'll 
agree that the new Check/ll definitely 
qualifies as a real PRO, 

iTouchStone 

Software Corporation 
£130 Main StreaC Sutta £50 
Huntington Beach^ CA 92645 
Fast [714) %0-1Sa6 



(800) 531-0450 or (714) 969-774G 


MlflIGHT,RESERVED Ch.a(ltPRO,.1TBdmi,.dTtiijGhSlori0So(lmmCEn} HuiMglwBw.,CA 
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REVIEWS 


APPLICATION 


The Second Premiere 


TOM YAGER 


T here is every reason to expect that Pre¬ 
miere 2.0, Adobe’s QuickTime movie¬ 
editing system, will cause as much 
commotion as the original package did 
when it started shipping a year ago. Back 
then. Premiere was the first such applica¬ 
tion, but it was only one of many pieces 
Macintosh users required to create a com¬ 
plete QuickTime movie (see “Two Tools 
of the QuickTime Trade,” June 1992 
BYTE, and “Cut to Video: Four Programs 
for Moving Presentations,” November 
1992 BYTE). 

The new Premiere brings more of those 
pieces together in one package. Version 
2.0 has its own video-capture module and 
titter. It also offers remote control of video 
decks, and it can export EDL (edit decision 
list) files for use in full-size editing suites. 
These additions help make digital video 
affordable for those who now use analog 
video or who long for the versatility of 
broadcast equipment but can*t justify the 
cost. 

Building the Set 

Premiere 2.0 runs on a Mac flci or better 
with 8 MB to 20 MB of memory and a 24- 
bit graphics card. Premiere will run under 
System 6.0.7, but System 7.x is preferred. 
I tested Premiere on both a Mac Dei with 
an Apple S*24 GC graphics card and a 
Quadra 700 with a SuperMac Spectrum 
8*24/PDQ graphics card. I ran the Ilci 
with a total of 8 MB of memory. The more 
powerful Quadra carried a total of 20 MB. 
I used the SuperMac VideoSpigoi, a lead¬ 
ing QuickTime capture board, in both test 
systems. 

The Quadra supports digitized audio; I 
had to equip my Ilci with Macromedia’s 
Mac Recorder Sound System Pro, an ex¬ 
ternal sound digitizer that plugs into the 
serial or printer port. The Quadra’s audio 
input is microphone-level; I had to use an 
attenuating patch cord to make the line- 
level output of my Panasonic AG-7650 
Super-VHS VCR usable. 

As it stands, the best that cither the m- 
lemal or external Macintosh audio-digi¬ 
tizing solutions can offer is 22 kHz at 8 
bits. Support for 44-kHz audio is suppos¬ 
edly on its way from Apple, and a future 
upgrade to QuickTime and Sound Man¬ 
ager will bring high-quality audio to Pre¬ 
miere. 
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Premiere*s interface is dominated by the construction window. Video and audio 
clips are mixed according to their relation to each other on the time line, the 
placement of transitional ejfects in the FX tracks and attributes such as motion and 
keying. 


Makeup 

Premiere’s main interface hasn’t changed 
much since the original release. The land’ 
scape (see the screen) is dominated by a 
construction window, in which you as- 
semble tracks of video and audio. Adobe 
added a preview window in version 2.0, 
so you can now see a single assembled 
frame from any point in your sequence. 
Also new is the movie-capture window. 
It shows the capture board’s input in real 
time (for focusing, tape positioning, and 
other adjustments) and provides the inter¬ 
face through which you set various record¬ 
ing preferences. 

For the movie-capture feature to work, 
Premiere requires a VDIG (video digitiz¬ 
er) that matches the capture board you’re 
using. This provides a dev ice-independent 
layer that Premiere and other QuickTime 
applications can use to buOd in capture ca¬ 
pability with minimal hassle. Premiere 
doesn’t ship with VDlGs; they all come 
from capture-board vendors. At press time, 
VideoSpigoi’s VDIG was still in beta test¬ 
ing, but Fully functional. 

Premiere’s capture interface calls out 
to the VDIG not only to capture video but 


also to adjust the capture board’s settings, 
select the frame rate and compression 
method, and otherwise tune the capture 
system. Video ciui also be brought into 
Premiere in real time or one frame at a 
time. If you connect your Mac to a VCR 
through VISCA, Diaquest, V-LAN, or an¬ 
other .supported video transport control 
interface, Premiere automatically steps 
through a video and captures it frame-by¬ 
frame. You can then use Premiere to dig¬ 
itally edit that video and record it back to 
a single-frame-capable VCR one frame at 
a time. It’s a time-consuming operation, 
but the resulting video is of much higher 
quality than with real-time capture and 
playback, and it becomes the rough equiv¬ 
alent of an editing suite for those long on 
patience but short on cash. 

The Cutting Room 

To edit video, you drag a clip into one of 
the construction window’s tracks. Tliere 
are three tracks of video (titles and graph¬ 
ics count as video) and three tracks of 
audio. You can mix the audio tracks any 
way you like. You can alter the playback 
volume of each audio track over time by 
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THE SECOND PREMIERE 


moving points on a graph for cross-fades 
and other dynamic effects. If a video clip 
has attached audio, they are locked in sync 
and placed together in the construction 
window. Stand-alone audio clips contain¬ 
ing music, narration, or sound effects can 
be dragged in and aligned with any loca¬ 
tion in your video. 

Transition Choices 
Mixing video tracks is more involved. 
TTiere are two main video tracks (A and 
B), and one “super,*’ or superimposition, 
track. The A and B tracks are mixed ac¬ 
cording to their overlap, and icons are 
dragged into the FX (transitional effects) 
track. A cut edit is arranged simply by 
butting the end of one clip against the be¬ 
ginning of another (in cither the same or 
different tracks). If A and B overlap, an 
FX icon can be placed between them to 
arrange a transition. 

The transitions are varied, running the 
gamut from simple wipes and dissolves 
to page turns and cube spins. You can 
gain a more professional look by adding 
colored borders and antialiased edges to 


ACTION SUMMARY 


■ WHAT ADOBE PREMIERE 2.0 IS 
Software for capturing and 
editing QuickTime movies. 

■ UKES 

Professional features like VCR 
control and multiple key modes; 
instant preview; impressive 
selection of effects and filters. 

■ DISUKES 

Filters can be applied only to an 
entire clip; poor interface to some 
features; weak titler. 

■ RECOMMENDATIONS 
Premiere is still the best choice 
for QuickTime editing, and 2.0's 
new features give it a broader 
audience. 

■ PRICE 

$695 (upgrade from 1.0, $149) 

■ FOR MORE INFORMATION 
Adobe Systems, Inc. 

1585 Charleston Rd. 

Mountain View, CA 94039 

(415) 961-4400 

fox: (415) 962-0850 

Circle 1228 on Inquiry Card. 



transitions that use moving shapes. When 
appropriate, transitions can be adjusted 
to create unique effects. A zoom transition 
can be stopped in the middle, for example, 
for a picture-in-picture effect. 

The primary duty of the super track is 
handling titles and overlaid graphics. Pre¬ 
miere has a versatile software keyer that 
simulates many functions provided by 
broadcast video keyers, including chroma 
(color) and luminance (brightness) key¬ 
ing and image mattes (video is played 
through a text or graphical shape). One 
particularly exciting key mode is the dif¬ 
ference keyer: It compares each frame of 
video to the one before it and makes every¬ 
thing that doesn’t move transparent. So if 
you shoot a basketball game with a sta¬ 
tionary video camera, you can extract just 
the parts that move (the players and the 
ball) and lay them in front of another video 
source. 

Motion effects, a new feature, let you 
animate the movement of a video or graph¬ 
ics clip through the viewing area. The an¬ 
imation follows a path you create, and at 
each point in the path you can apply rota¬ 
tion, scaling, and distortion to create won¬ 
derful pseudo-3-D effects. 

In addition to transitions and key ef¬ 
fects, you can apply filters to video clips to 
change their appearance. There are 41 fil¬ 
ters in all, and most of them are special-ef¬ 
fects oriented. You can create an undulat¬ 
ing dream-sequence effect, make your 
video ripple like waves in a pond, or spin 
your video into its center like water down 
a drain. More practical filters handle tinting 
and colorization, gamma and color cor¬ 
rection, and color filtering. 

Weak Links 

Unfortunately, filters ine one area where 
Premiere 2.0 falls short. Its filters change 
the clip’s contents directly, and they can 
only be applied to an entire clip. I found 
that limiting: I wanted the freedom to drag 
out a section of a clip and apply a filter 
to it (a competing package. Diva Video- 
Shop, allows this). You can easily split a 
clip into two clips and apply a filter to 
one of them, but that’s an awkward work¬ 
around. 

Another Premiere flaw is an ironic one: 
It has so much power that some of it is 
hard to find. You can, for example, make 
a video clip fly in from a comer, spinning 
and tumbling as it comes. 1 would expect 
to do that as part of a transition, but that’s 
not how it works. Instead, you have to ap¬ 
ply a motion effect to a clip and then su¬ 
perimpose it to create a transition from 
scratch. That’s typical of Adobe tools: Be¬ 
tween Illustrator and Photoshop, you can 
accomplish almost anything you want. 


but you can also make a career of learn¬ 
ing how. 

The final weak link in Premiere is its 
integrated titler. Premiere creates very nice- 
looking antialiased text (antialiased in the 
alpha channel, no less), but it comes up 
disappointingly short in other areas. All 
colors must be solid—no patterns, image 
maps, or gradations are allowed. But you 
can specify a transparency level. Text can¬ 
not be rotated or scaled (even though Pre¬ 
miere includes Adobe Type Manager), and 
the only available effect is shadowing. The 
integrated titler is better than nothing, but 
it seems Adobe would prefer you use Il¬ 
lustrator to create more interesting titles. It 
doe.sn’t fit with the rest of Premiere’s pro¬ 
fessional features. 

Once you have lined up everything— 
video, audio, and effects—you can use 
the preview window to look at any sec¬ 
tion of your project. You can view either a 
reduced-rate moving preview or a snap¬ 
shot of a particular frame. The snapshot 
is extremely helpful because you can in¬ 
stantly sec whether the transition or su¬ 
perimposition effect you’ve chosen works 
as you expected. 

When you are satisfied with what you 
see in preview mode, you can generate a 
finished QuickTime movie of your job. At 
this point, you can see your work at the 
frame rate and resolution you choose, and 
you can apply your choice of video com¬ 
pression techniques. If you’re dissatisfied 
with any of the results, you can feed the 
movie back into Premiere for additional 
editing. 

Digital Partner 

Premiere 2.0 is a welcome partner for those 
who use digital video but who aren’t ready 
for more expensive, more capable digiti 
nonlinear editing systems. The program’s 
ability to control external video equipment 
and output EDLs not only helps Premiere 
fit into existing video studios but gives all 
its users room to grow. 

TTie application doesn’t do everything, 
or do everything right, but it remains the 
standard against which other QuickTime 
editors are judged. The quality of the ma¬ 
terial Premiere pumps out (provided you 
create your titles elsewhere) is as good as 
QuickTime can manage. Premiere may 
take some learning to use well, but it’s 
time well invested. ■ 


Tom Yager is director of BYTE's Multi- 
media Lab, a multimedia consultant, and 
the author of The Multimedia Production 
Handbook for the PC, Macintosh and Ami¬ 
ga (Academic Press, forthcoming). He can 
be reached on BIX as **tyager" and on the 
Internet at tyager@bytepb.byte.com. 


206 BYTE • FEBRUARY 1993 










REVIEWS 


SOFTWARE 


A BASIC Breakthrough 



VBDOS's interface builder will set existing DOS developers to drooling. The 
interface elements are all **smart": buttons know how to change shading when 
they*re pressed, text boxes know how to handle and edit input, and so on. The 
interface model should look familiar: It* s Windows. 


BVTE 


ACTION SUMMARY 


TOM YAGER 


M icrosoff s new Visual Basic for DOS 
may earn converts among those big¬ 
oted against BASIC. This is a pro¬ 
gramming system unlike any other (ex¬ 
cept perhaps Visual Basic for Windows). 
In one box come all the tools you need to 
write serious BASIC applications. The 
standard edition ($199) features an inte¬ 
grated environment—editor, interface 
builder, debugger, compiler—and a set of 
interface objects for building professional¬ 
looking applications. The professional edi¬ 
tion ($495) adds features that seasoned 
Microsoft BASIC programmers expect, 
like ISAM (indexed sequential-access 
method), graphics, overlays, and 386/486 
optimizations. And this package offers one 
feature that is truly hard to find: near-au¬ 
tomatic conversion to Windows. 

Power Tools 

1 evaluated the professional edition of VB- 
DOS on a handful of systems, including 
a Dell 450SE 486/50 tower and a Toshiba 
T2000SX notebook. This gave me a good 
feel for its performance. One of the most 
significant aspects of the program is the 
integrated environment. It, like the pro¬ 
grams you create with it, delivers to a re¬ 
markable degree the Windows look and 
feel in text mode. If it weren’t for the 
jumpy reverse-video block that’s supposed 
to be the mouse cursor, the emulation 
would be almost complete. 

Developing applications under VBDOS 
is a lot like using its Windows counter¬ 
part. VBDOS is a highly modular system 
in which each separable block of code is 
edited in its own window and proper pro¬ 
gramming style is enforced. Start a new 
function definition under the one you’ve 
just written, and VBDOS will instantly 
open a new window and move your func¬ 
tion definition to it. If you just keep typing, 
you won’t even notice. 

This is important when you’re editing 
large, multimodule applications. The en¬ 
vironment knows all the function and sub¬ 
routine names you’ve used and can pop 
up some named portion of your code in a 
flash. If your project has multiple files, 
VBDOS lists the files in a box on the right 
side of the display, so you can hop from 
module to module with ease. You no 
longer have to remember which file the 
function you’re looking to edit is hiding 


in. You can have multiple edit files open at 
once or, to save screen space, do all your 
editing in a single edit window that switch¬ 
es from file to file. 

The Big Event 

VBDOS programs should be event-driven 
if you wish to take full advantage of the 
environment’s power. Most events come 
from user-interface objects, and the inter¬ 
face builder is an integral part of the VB¬ 
DOS system. Interfaces are drawn in much 
the same way as with Visual Basic for 
Windows (see the screen). Double-clicking 
on an interface object brings up the BASIC 
code attached to that object. Code seg¬ 
ments are mostly attached to interface ob¬ 
jects’ events (like mouse-clicks and key 
presses). 

The objects are “smart”—that is, they 
have designed-in behavior that you don’t 
need to program. The text object, for ex¬ 
ample, already knows how to process text. 
If you drop a bunch of different interface 
controls together in a window, VBDOS 
assigns a default tab order so users can 
move among them with the tab or arrow 
keys. All you really have to add is code 
describing the action you wish to take in 
response to the input events you choose 
to pay attention to. Any input not actively 
processed by your code is discarded. This 
is a boon for prototyping and testing in¬ 
terfaces as you build your application. 

continued 


m WHAT VISUAL BASIC FOR DOS IS 
An integrated environment for 
creating compiled, event-driven 
DOS applications with BASIC. 

■ UKES 

Suitability for all classes of 
programmers; Windows 
portability. 

■ DISLIKES 

Interface support for DOS text 
mode only; overlays required to 
get past 640 KB. 

■ RECOMMENDATIONS 

If s the one programming tool 
you can't live without. 

■ PRICE 

Standard edition, $199 ($99 for 
Microsoft BASIC owners); 
Professional edition, $495 

■ FOR MORE INFORMATION 
Microsoft Corp. 

1 Microsoft Way 

Redmond, WA 98052 

(800) 426-9400 

(206) 882-8080 

Circle 1226 on Inquiry Cord. 
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Just Add Code. 








pnc«- 


(800) 548-4778 

Free, Unlimited Technical Support 
30-Day Money-Back Guarantee 
Same-Day Shipping 


(702) 831-2500 
Fax: (702) 831-8123 
P.O. Box 6091 
Fortran is our forte Incline Village NV 89450 



A BASIC BREAKTHROUGH 


DOS text-mode limitations on screen 
space and memory become apparent when 
you start switching between the code and 
interface-building portions of VBDOS. If 
you go from the integrated environment 
to the interface builder, for example, the 
screen goes blank for a few seconds, and 
then the interface builder appears. The in¬ 
tegrated environment goes away until you 
exit back to it. This is the only place where 
the integration comes apart. I had been 
developing in Windows for so long that 1 
forgot all about DOS’s shortcomings and 
the dirty tricks required to work around 
them. The VBDOS executable will use 
EMS or XMS (Extended Memory Speci¬ 
fication) high memory as swap space if 
you tell it how much it can use at launch 
time. 

Multiple Goals 

In releasing VBDOS, Microsoft has sev¬ 
eral groups to please: Windows developers 
who also want their programs to run under 
DOS (and vice versa), experienced Quick- 
Basic and Microsoft BASIC developers, 
and people who don’t normally write their 
own programs. 

VBDOS directly supports taking a Vi¬ 
sual Basic project from Windows to DOS; 
since the DOS version came last, Microsoft 
was able to build Windows file compati¬ 
bility into it. To go from DOS to Windows 
involves either saving individual form (i.e., 
interface) and code module files as ASCII 
or running the whole shooting match 
through a Windows-based project trans¬ 
lator (included with VBDOS). 

All the standiud interface elements are 
supported on both sides, and the underly¬ 
ing languages are almost identical. Mi¬ 
crosoft even provides DOS clipboard and 
printer objects that support enough func¬ 
tionality to make porting go more smooth¬ 
ly. Perhaps more remarkably, the Win¬ 
dows MDI (Multiple Document Interface) 
is emulated. Most small projects ju.sl trans¬ 
late on the first try, but it depends mostly 
on how many Windows- or DOS-specific 
things you try to do. Custom controls and 
extensions (like ISAM) on either side are 
not portable, but that’s to be expected. 
What brings it all together is the marvelous 
documentation: A well-written appendix 
covers conversion in both directions and 
spells out the issues. 

Microsoft also goes out of its way to ac¬ 
commodate QuickBasic 4.5 and BC 7.x 
users. The manual includes a detailed ac¬ 
counting of the differences between Mi¬ 
crosoft’s BASIC languages (including 
GWBASIC) and offers lots of ways to 
work around those differences. QuickBa¬ 
sic and BC code can be loaded directly; 
unlike Visual Basic for Windows, the DOS 


version will run virtually any old-fash¬ 
ioned, non-event-driven BASIC program 
with a minimum of adaptation. Smart pro¬ 
grammers, however, will lake the manual’s 
advice and convert instead of copy to take 
advantage of the new features Visual Ba¬ 
sic places at their disposal. 

Eyes of the Beholder 
The “visual” aspect of Visual Basic for 
DOS is more than skin-deep. VBDOS ap¬ 
plies advanced software development tech¬ 
niques in a unique combination that DOS 
programmers haven’t experienced before. 
I’m a Visual Basic for Windows fan, so I 
expected to be disappointed by the DOS 
version. Not only was 1 impressed, but I 
realized that VBDOS has some key ad¬ 
vantages over its Windows counterpart. 
These include a native-code compiler (with 
optional 386/486 optimization). In addi¬ 
tion, DOS programs have the advantage 
of running under Windows as well (they 
run very nicely in the Windows DOS box). 
Other benefits are the professional edi¬ 
tion’s integral ISAM database support and 
the software’s ability to build applications 
into single-file stand-alone executables. 

Although there’s a lot about VBDOS 
that’s impressive, it does have shortcom¬ 
ings. First, 1 would have liked better sup¬ 
port of DOS systems running in graphics 
modes. This would have made some lim¬ 
ited multifont capability available, with a 
trade-off in display performance (this mode 
can be seen in Microsoft Works for DOS). 
It might also have made for better support 
for graphical elements like icons and win¬ 
dow border controls. 

1 would also like to sec more transparent 
support for extended memory. As it is, you 
must resort to overlays and command-line 
tools (specific to the professional edition) 
in order to get your applications over the 
640-KB hump. That makes large Windows 
programs difficult to port and heavy-duty 
DOS applications more work than they 
have to be. 

Overall, I think Microsoft hit the nail 
right on the head. VBDOS adequately 
meets the needs of serious and casual pro¬ 
grammers, Windows and DOS program¬ 
mers, and BASIC and other-language pro¬ 
grammers. I can’t think of a class of the 
code-writing public whose lives wouldn’t 
be made easier with this system. If Mi¬ 
crosoft keeps this up, it’ll give BASIC a 
good name. ■ 


Tom Yager is director of the BYTE Multi¬ 
media Lah and a proud BASIC program¬ 
mer from way hack (hut he also writes in 
C). He can he reached on BIX as **tyager* 
or on the Internet at tyager@hyteph,hyte 
,com. 
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APPLICATION 


Forging a Business Tooi; 

Three Fax Software Packages for Windows 


STAN MIASTKOWSKI 


I 've used fax software on and off for 
several years, and 1 have usually been 
disappointed. It was often difficult lo 
set up and use, and the results were mixed. 
In large part, Windows-based fax software 
has changed that. This new generation of 
fax software makes computer-based faxes 
an essentia] business tool. 

For this review, I looked at three pack¬ 
ages that just came out: Eclipse Fax, Caere 
FaxMaster, and ZSoft Ultr^ax. All three 
sell for under $150, and they give you a 
good idea of the range of products (with 
very different abilities) available today. 
(The latest version of Delrina's WinFax, 
which is among the best-selling fax pro¬ 
grams, wasn’t finished as this review was 
being written. The final version should 
have shipped by the time you read this.) 

Each of these packages lets you send 
faxes from your Windows (not DOS) ap¬ 
plications by automatically installing a fax 
driver in Windows' printer section. As 
with all Windows printer drivers, you can 


set the fax drivers as your default printer or 
use the Printer Setup pull-down menu in 
your Windows application to choose the 
fax driver. 

When you want to send a fax, you 
choose the Print option from your appli¬ 
cation. All Windows fax packages pop up 
a screen where you enter the destination 
phone number, the recipient's name, and 
the subject of the message. All these pack¬ 
ages give you the option of attaching a 
cover sheet and have built-in phone books, 
where you can store lists of names, ad¬ 
dresses, and fax numbers. 

If you want to send a quick one-page 
fax, all the programs offer a direct-send 
Memo feature. The fax driver intercepts 
the print output, converts it to a graphical 
fax image, and sends it on its way. All 
three packages offer automatic fax recep¬ 
tion that you can switch on and off, but 
you 11 need a fax modem that will receive 
and send faxes (not all do). 

All the packages include a View fea¬ 
ture that lets you see a fax on-screen before 
deciding if you want to print or store it. 
And each package lets you integrate an 


external scanner for importing pages that 
aren't stored in your computer. Finally, 
further underiining the fact that Windows 
and fax software are made for each other, 
if you’re running Windows in the en¬ 
hanced mode or using a modem with its 
own processor (see below), you can work 
in an application while a fax is being re¬ 
ceived or sent in the background. 

A word to the wise: Fax programs don't 
stand alone. It’s advisable to invest in the 
best fax modem you can afford. If you 
need to fax many documents that aren’t 
in your computer, you 11 also need a scan¬ 
ner, which can cost more than a high-qual¬ 
ity stand-alone fax machine. The bottom 
line is that the cost of a fax program is 
only a small part of the expense you in¬ 
cur when you set up a computer-based fax 
system. However, if they match your 
needs, programs like these can give you a 
highly integrated fax setup that can save 
you time and money. 

1 tested these fax software packages us¬ 
ing an Intel Satisfaxtion Modem/400e in¬ 
terna] unit and a SupraFaxModem V.32bis 
external unit. The Intel Satisfaxtion is an 
add-in card with its own 186 processor 
and RAM, taking the fax send/receive 
chores away from the PC’s processor. It 
also conforms to CAS (Communications 
Applications Specification). The Supra 
unit is a class 2 (i.e., send/receive) fax 
modem, where the fax software commu¬ 
nicates directly with the modem. 

Eclipse Fax 

When you launch Eclipse Fax, you see a 
plain screen with five pull-down menus. 
I found this simplicity useful and elegant, 
because you gel the information you need 
without overloading your brain. When a 
fax is being received, a small screen pops 
up to tell you the status of the fax. Ditto for 
when you are sending one. 

Nevertheless, there’s intelligence and 
some unique features hidden behind the 
plain face of Eclipse Fax. For instance, the 
program offers an indexing feature that’s 
useful if you store a lot of short faxes. 
When you receive a fax, you can enter a 
name (up to 50 characters) in the index 
box. It's essentially an extended filename, 
not a true database, but it’s eminently use¬ 
ful. As you receive and store more faxes, 
you can scan through the list and quickly 


F’.\EFAX\receive\^MZMTCIA.DCX Total Pages = 8 


fife §end View Page Scag Tools Sped&l 



Screen 1: Eclipse Fax ojfers a straightfor^^ard user interface and the ability to r/iow 
a thumbnail of a received fcLx. 
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find the fax you want to retrieve. 

Eclipse Fax’s View option is fast, dis¬ 
playing faxes on the screen almost instantly 
(see screen 1). Most other packages can 
lake from a few seconds to several min¬ 
utes to go through the translation step be¬ 
fore displaying the fax, depending on how 
long the fax is and how fast the PC is. 

Another nice feature of Eclipse Fax is 
that it lets you annotate faxes in the View 
mode. If you want to type comments on 
the received fax before storing it or re¬ 
turning it to the sender, you just position 
the cursor and type away. You can also 
use drawing tools to mark up the fax. 

Eclipse Fax uses Clearview technolo¬ 
gy. This feature removes miscellaneous 
spots and lines from the fax and enhances 
characters that didn’t come through com¬ 
pletely formed. 

The package requires only a half-mega¬ 
byte of disk space, the smallest amount 
of the three applications 1 reviewed and a 
size that allows it to work well with a 
portable computer. But unlike the other 
two programs covered in this review. 
Eclipse Fax doesn’t include OCR (optical 
character recognition), so it won’t trans¬ 
late the words in your received faxes into 
ASCII. 

Caere FaxMaster 

With FaxMaster, Caere is branching out 
from just OCR products to full-fledged 
applications. FaxMaster is definitely the 
company’s flagship application. 

As you would expect, FaxMaster fo¬ 
cuses on converting received faxes into 
computer-readable form. If you receive 
many long faxes that must be edited or 
rewritten, FaxMaster can save you a lot 
of time. You can set up the program to au¬ 
tomatically convert a fax when it’s re¬ 
ceived or to perform the process later. Fax¬ 
es can be converted to ANSI, ASCII, 
Microsoft Excel text, or Microsoft RTF 
(Rich Text Format). You can use the pro¬ 
gram’s direct-input feature to insert a con¬ 
verted fax into the application (and file) 
of your choice. 

The program’s interface is highly graph¬ 
ical, with six icons for common operations 
(e.g., viewing printing, scanning, and rec¬ 
ognizing faxes). Since many faxes are 
viewed and discarded quickly, FaxMaster 
provides a handy trashcan icon for imme¬ 
diate deletion. 1 like that. (See screen 2.) 

FaxMaster requires almost 4 MB of disk 
space. A large part of that is the OCR en¬ 
gine, which Caere dubs AnyFax. 

FaxMaster’s image-recognition abili¬ 
ties are impressive. I sent it a page pro¬ 
duced by desktop publishing software that 
included several fonts and various type 
sizes. I even tried to confuse it by placing 
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FaxMaster 


file Edit View Scnd/Rccelvc Communications Se|up Help 



Screen 2: Caere FaxMaster hides advanced abilities (including patented character- 
recognition technology) behind a highly integrated icon-oriented user interface. 


several graphics on the page. FaxMaster 
identified and blanked out the graphical 
images and performed text recognition 
with a high degree of accuracy. 

However, fax conversion requires a lot 
of processing horsepower. The OCR pro¬ 
cess was an order of magnitude faster on 
my 33-MHz 486 than on a 16-MHz 286. 

The higher the quality of the received 
fax, the more accurate the recognition pro¬ 
cess is. The page I produced with desk¬ 
top publishing software and sent to Fax- 
Master was sent from the application 
through a fax modem to another fax 
modem using the fine mode (i.e., 200 by 
200 dots per inch). FaxMaster easily per¬ 
formed an accurate translation with a direct 
fax-modem send using the standard fax 
mode (200 by 100 dpi). However, Fax- 
Master had problems with a typewritten 
page that was sent from a well-used stan¬ 
dard fax machine. Thai’s not the pro¬ 
gram’s fault. FaxMaster’s image recogni¬ 
tion is impressive and useful, but don’t 
expect miracles if it receives a noisy or 
streaked fax. 

Caere offers a compression feature 
dubbed SuperCompression that’s handy 
if you store faxes rather than convert them 
to text. A fine-mode fax that’s a few pages 
long can lake up a megabyte or more of 
disk space, because it’s essentially a large 
graphical image. SuperCompression uses 
a proprietary method of compressing im¬ 
ages. Caere claims that this feature pro¬ 
duces a compression ratio of up to 33 to 1. 


SuperCompression works, and it’s useful, 
especially if your hard disk is rapidly run¬ 
ning out of space, like mine. 

continued 


DUE 


ACTION SUMMARY 


■ WHAT WINDOWS FAX SOFTWARE 
IS 

Windows-based programs that 
let you send faxes from your 
Windows applications by printing 
to the fax modem. You can also 
receive faxes in the background. 

■ LIKES 

This software lets you view 
faxes on-screen; some translate 
the graphical image of a fax 
into computer-readable ASCII. 

■ DISUKES 

Most programs require a 
large amount of disk space, and 
some make extensive changes to 
your Windows system files. 

■ RECOMMENDATIONS 
Choose Eclipse Fax for 
simplicity and low disk-space 
requirements; Caere's FaxMaster 
excels for those who need OCR to 
convert faxes to ASCII text. 
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Just when you thought you had us pegged for building fiery-hot graphics cards we decide to 
throw a curve ball. And this one's aimed directly at your ears: the new Orchid Sound Producer 
"o. An easy-to-load board that features a phenomenal 20-voiGe synthesizer, deli'/ers sampling rates up to 
KHz and is 100% compatible with SoundBlaster Pro, along with three other sound standards—Disney 

Dund Source, AdLib and Covox Speech Thing. MIDI support, joystick port, microphone, speakers _ J V 
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Screen 3: ZSoft UltraFax integrates a lot of information on its main screen, and it 
includes character-recognition abilities. 


ZSoft UltraFax 

Integrating useful features into an appli¬ 
cation and making it easy to use isn’t a 
simple process. ZSoft’s UltraFax is the 
Uu*gest program of the three Tve reviewed 
here, requiring over 4.5 MB of disk space. 
It has a raft of features, but many of them 
aren’t obvious. 

UltraFax has a complex user interface; 
however, to its credit, it has nice big but¬ 
tons on the main screen for common op¬ 
erations (including a trashcan; see screen 
3). You can customize almost anything in 

l»litraFax has a 
raft of features, but 
many of them 
aren’t obvious. 



UltraFax, including the look and feel of 
in boxes and out boxes. 

ZSoft developed the popular PC Paint¬ 
brush graphics program, and UltraFax has 
numerous graphics abilities. Just as with 
Eclipse Fax, you can draw on and annotate 


faxes. There’s also a large selection of 
cover-page templates, ranging from the 
serious to the near-ridiculous. 

UltraFax is unique among these three 
packages because it can import existing 
databases and export phone books to other 
programs. Other useful features in Ultra- 
Fax include the ability to send binary files 
(at 9600 bps) to other computers running 
UltraFax. There’s also a handy archiving 
feature (not unlike the one in ^lipse Fax) 
that allows you to index stored faxes. 

UltraFax also offers OCR. Its accuracy 
doesn’t match Caere’s software. Ultra- 
Fax’s line-by-line character recognition 
was slower and more easily fooled than 
Fax Master’s, and it required a high-qual¬ 
ity, direct-send, fine-mode fax to achieve 
a high degree of accuracy. 

Of the fax programs covered in this 
review, only UltraFax makes extensive 
changes to your Windows WIN.INI and 
SYSTEM.INI files. That’s not unusual 
among Windows applications in general, 
but one of my pel peeves is installation 
programs that neither make backups of the 
Windows system files nor give you an 
“uninstall” option that puts everything 
back where it was. UltraFax does neither, 
and I spent a lot of lime changing and 
cleaning up files after I finished my re¬ 
view. 

Making a Choice 

The range of Windows-based fax programs 
available today gives you many choices. 


depending on how many faxes you send 
and receive and what you want to do with 
them. 

For simplicity and usefulness. Eclipse 
Fax is the obvious choice. If you have to 
convert faxes into computer-readable text 
files, choose Caere’s FaxMaster for its out¬ 
standing OCR technology. ■ 


Stan Miastkowski is a BYTE consulting 
editor and a freelance writer. He can he 
seen regularly on the **PCTV Live!** syn¬ 
dicated TV show and is the coauthor of 
Windows for Workgroups Bible (Addi- 
son-Wesley, forthcoming). You can reach 
him on BIX as **stanm.** 
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Eclipse Fax.$119 

Eclipse Systems, Inc. 

33 West Monroe St., Suite 1121 

Chicago, IL 60603 

(800) 452-0120 

(312)541-0260 

fax; (312) 541-0514 

Circle 1229 on Inquiry Card. 

FaxMaster.$149 

Caere Corp. 

100 Cooper Court 

Los Gatos, CA 95030 

(408) 395-7000 

fax: (408) 354-2743 

Circle 1230 on Inquiry Cord. 

UltraFax.$119 

ZSoft Corp. 

450 Franklin Rd., Suite 1(X) 

Marietta, GA 30067 
(800) 227-5609 
(404) 428-0008 
fax; (404)427-1150 
Circle 1231 on Inquiry Cord. 

FAX MODEMS 
Intel Satisfaxtion 

Modem/400e.$549 

Intel Corp. 

5200 Northeast Elam Young Pkwy. 
Hillsboro, OR 97124 
(800) 538-3373 
(503) 696-8080 

Circle 1232 on Inquiry Cord. 

SupraFaxModem V.32bis ..$399.95 
Supra Corp. 

7101 Supra Dr. SW 

Albany, OR 97321 

(800) 727-8647 

(503) 967-2400 

fax; (503)967-2401 

Circle 1233 on Inquiry Cord. 
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Complete Communications for Small Businesses 
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STANFORD DIEHL 


A data modem, a fax, and a voice-mail 
system are three essential components 
for setting up communications in a 
small business. Instead of requiring you 
to install and mediate each of these de¬ 
vices separately, a new group of products 
now pack these components onto single 
internal PC cards. You get complete mes- 
saging systems at a reasonable cost, but 
can these new fax/modem/voice cards get 
the job done? 

To find out, 1 evaluated two PC mes¬ 
saging systems: Complete Communicator 
Gold, a faster version of The Complete 
PC’s Hag ship product; and Home Office, 
a new offering from Prometheus Products 
(fve also seen a preproduction version of 
a new PC messaging system from National 
Semiconductor; see '"A National Voice for 
the PC” on page 67), The idea seems to 
be catching on. 

Common Ground 

Both of the shipping products share basic 
design features. A single internal card 
holds a Hayes-compatible data modem of¬ 
fering industry-standard data compression 
(for file-compression rates of up to 4 to 
1) and error correction, a 9600-bps Group 
3 fax, and voice messaging. The modem 
on the Complete Communicator Gold 
($699) runs at 960<J bps. (For $499, you 
can get the standard Complete Communi¬ 
cator with a 24{X)-bps modem.) The Com¬ 
municator cards include a scaimer port for 
an optional Complete PC scanner. 

Home Office, equipped with a 2400- 
bps modem, sells for $299. Prometheus 
also offers a version of the product with a 
14.4-Kbps modem, called Ultima Home 
Office, but an evaluation unit was not 
available at press time. Ultima Home Of¬ 
fice costs $539 and includes the same soft¬ 
ware interface as the lower-end product. 

The packages ship with fax and voice¬ 
messaging software for both DOS and 
Windows, A DOS communications pro¬ 
gram is also included with both products. 
With the Windows fax software, faxing 
services are available directly through a 
printer dri ver (see page 209 for a related re¬ 
view of Windows-based fax software). 
From any Windows application, you 
can generate a fax job by selecting the 
Print option from the main menu. The driv¬ 
er will then load, allowing you to assign a 


recipient, select a cover page, and deliver 
the fax. Both products also include a ded¬ 
icated fax application for tracking your 
jobs, examining incoming faxes, generat¬ 
ing cover pages, and sending files direct¬ 
ly. The hardware can sense the state of an 
incoming call^—^data, fax, or voice—and 
automatically switch to the proper receive 
mode. Fax and voice messaging operate 
in the background, so you don’t have to 
inierrupt your work to service calls. 

The Home Office software keeps a sin¬ 
gle log of its transactions. From one win¬ 
dow {see the screen) you can keep track 
of all your messages, both voice and fax. 
Clicking on a log entry plays a voice-mail 
message or loads a received fax to the 
viewer. The Communicator keeps voice 
messages and fax receipts in separate logs 
that must be accessed from different ap¬ 
plications (the screen shows the voice- 
mail component). In fact, even within the 
voice-mail application, each mailbox keeps 
a unique log that must be opened sepa¬ 
rately, and when a new message comes 
in, you have no way of knowing where 
the new message ended up. The pop-up 
box alerting you of new messages should 


also tell you which mailbox the message 
went to. Die Home Office approach, of¬ 
fering one-stop management of all your 
message traffic, is more convenient, but 
separate logs ensure additional privacy 
and security . 

While the Home Office software has 
the advantage of simpler design, the Com¬ 
municator’s software proved more stable 
and full-featured. For instance. Home Of¬ 
fice created TIFF files that other applica¬ 
tions could not load. A number of appli¬ 
cations—including Conversion Artist, 
Image Pals, and Picture Publisher—re¬ 
fused to load Home Office TIFFs. In gen¬ 
eral, the software sometimes seemed in¬ 
complete, stylistically (e.g., text was not 
properly aligned within a box or button) 
and functionally (dragging an entry from 
the phone book to the delivery box did not 
work consistently). 

Take a Message 

Voice messaging seLs these products apart 
from the crowd^i fax/niodem field. Again, 
both products share the same basic opera¬ 
tion but differ in design and scope. With ei¬ 
ther product, you can set up multiple voice 
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COMPLETE COMMUNICATIONS 


mailboxes and attach different greetings 
to each mailbox. The Communicator lets 
you store multiple greetings for each mail¬ 
box so that a set of customized greetings is 
always readily available. With Home Of¬ 
fice, you can have only one greeting stored 
for each mailbox. Each time you want to 
change the greeting, you’ve got to record 
a new one. 

Multiple mailboxes let you route calls 
more efficiently. Each individual in a de¬ 
partment or small business can have a cus¬ 
tom password-protected mailbox, avail¬ 
able to any caller who enters the proper 


ACTION SUMMARY 


■ WHAT K VOICE-MESSAGING 
SYSTEMS ARE 

A modem, fax, and voice-mail 
system on an internal PC card. 

■ LIKES 

An inexpensive way to develop 
a low-end fax and voice¬ 
messaging system. 

■ DISUKES 

Only viable for a small start-up 
or home office. 

■ RECOMMENDATIONS 

The higher cost of the Complete 
Communicator Gold buys you a 
more stable product and a more 
powerful set of features. 

■ PRICE 

Complete Communicator Gold: 
$699 with 9600-bps modem, 
$499 with 2400-bps modem; 
Home Office: $299 with 
2400-bps modem, $539 with 
14.4-Kbps modem 

■ FOR MORE INFORMATION 
The Complete PC 

1983 Concourse Dr. 

Son Jose, CA 95131 

(408) 434-0145 

fox: (408) 434-1048 

Circle 1221 on Inquiry Card. 

Prometheus Products, Inc. 

9524 Southwest Tualatin 
Sherwood Rd. 

Tualatin, OR 97062 

(800) 477-3473 

(503) 692-9600 

fax: (503) 691-1101 

Circle 1222 on Inquiry Cord. 



Touch-Tone sequence. The main greeting 
could then tell callers how to reach differ¬ 
ent mailboxes. Unfortunately, Home Of¬ 
fice supports only two levels of mailbox¬ 
es. After entering a Touch-Tone code to 
reach a secondary mailbox, the caller can’t 
enter another code for further routing. This 
limits your applications. You couldn’t, for 
instance, have callers enter a code for prod¬ 
uct information and then have them enter 
a second code depending on the particular 
product they’re interested in. You can de¬ 
velop this type of system with the Com¬ 
municator. 

Both products also let you listen to your 
voice-mail messages through the telephone 
handset or by plugging speakers or head¬ 
phones into a jack on the board. The Home 
Office card includes an on-board speak¬ 
er, but the audio quality is too poor to be 
useful. 

Home Office supports call screening. 
You can listen to an incoming message 
through an external speaker or headphone. 
If you then wish to pick up the call. Home 
Office automatically terminates voice miiil, 
leaving you free to talk to the caller. The 
Communicator has no screening feature, 
but you can pick up the line even after 
voice mail has kicked in. And the Com¬ 
municator supports Caller ID, so if you 
have this in your area, you can screen the 
phone number of the incoming caller when 
it appears on your computer display. 

Remote Access 

Like the Communicator, Home Office lets 
you call in from a remote phone to retrieve 
messages from any mailbox, and both have 
a valuable feature called Toll Saver. If you 
call in to check your messages but there 
are no new messages to retrieve, the .sys¬ 
tem will allow an extra ring so that you 
can hang up and avoid a long-distance 
charge. With either system, you can call in 
remotely to retrieve messages from any 
mailbox, as well as delete old messages 
from the system. But the Communicator 
goes much further. Using Touch-Tone 
codes, you can perfonn almost any func¬ 
tion available from the Windows inter¬ 
face: selecting and recording greetings, 
changing passwords, and even reconfig¬ 
uring the system. 

The Communicator has a clearly supe¬ 
rior feature set. You can forward a received 
message to another phone or create your 
own messages for the Communicator to 
deliver. For example, you could record a 
voice reminder of an upcoming meeting 
and then automatically send the message to 
a group of recipients. The Communicator 
will then dial up each recipient and play the 
recorded message. You can also rename 
the messages in your log, assigning mean¬ 


ingful names—such as the name of the 
caller—to keep better track of your mes¬ 
sages. And the Communicator can call you 
at another location (or call your beeper) 
when new messages arrive on the system. 

Viable Voice Mail? 

Integrating a modem, fax, and voice mail 
on a single adapter board sure seems like 
a good idea. It delivers vital communica¬ 
tions services at an affordable price. But 
there are some drawbacks. Voice messages 
require plenty of disk space—2(X) KB for 
each minute of recorded voice. The Home 
Office helps some by giving you tlie option 
of recording at lower sampling rates, there¬ 
by saving disk space but degrading the au¬ 
dio quality. You will still need a hefty hard 
drive to hold a reasonable volume of voice 
mail. Memory resources are also taxed: 
The Home Office TSR program consumes 
ju.st under 100 KB while the Communi¬ 
cator eats up about 144 KB. 

Both products lack multiline support. 
As your business starts growing, your cus¬ 
tomers may hear a busy tone one too many 
times. These systems also need more pro¬ 
grammability. In particular, the Home Of¬ 
fice limit of only two levels of mailboxes 
is not sufficient when you’re trying to cre¬ 
ate a customized voice-mail system. Deep¬ 
er levels of mailboxes is a good start, but 
programmable firmware is what’s need¬ 
ed. The preproduction TylN 2000 card 
from National Semiconductor features a 
programmable processor. The BIOS code 
is downloaded into DRAM on boot-up, 
not held in a permanent ROM. This not 
only allows future upgrades (such as col¬ 
or fax or more advanced error correction) 
to be delivered via software disks, but it 
also enables you to customize the system 
with your own software code. 

The limitations of these products are, 
for the most part, restrictions of scale. If 
your business is big enough to have its 
own PBX, these products will not do the 
Job for you. They seem best suited to small 
start-ups and home offices that want to 
minimize equipment costs. For those busi¬ 
nesses. the Complete Communicator Gold 
offers an impressive set of features and 
stable operation. Support for multiple mail¬ 
box levels is especially notable. Home Of¬ 
fice carries a lower price tag, but the soft¬ 
ware isn’t mature enough to recommend. 
There are some interesting developments 
to keep an eye on, but in the current mar¬ 
ket, the Communicator is still the one to 
beat. ■ 


Stanford Diehl is a BYTE Lab technical 
editor covering graphics software^ pe¬ 
ripherals, and add-ins. He can be reached 
on BIX as *'sdiehL'' 
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Stacking Up TCP/IP for Windows 


Screen 1: BW-NFS 
includes an ft,p 
console with a 
graphical, click- 
and-drag intetface 
for moving files 
between file 
systems. 
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BARRY NANCE 


W indows and Unix don*t seem like a 
natural match, but the popularity of 
Windows as a client platform and 
Unix as a host makes finding ways to con¬ 
nect the two a common problem, DOS 
users have long enjoyed access to Unix 
services through products such as FTP 
Software's PC/TCP, but similar access 
through Windows (and with the Windows 
user interface) has been more difficult to 
come by* 

I evaluated four products from three 
companies that bridge the gap between 
Windows and a TCP/IP environment. 
These four packages contain a Windows- 
compatible TCP/IP protocol stack, a client 
NFS (Network File System) component^ 
and a collection of TCP/IP utilities. TCP/IP 
utilities allow Windows users to send and 
receive Unix mail, gain lerminal access 
across a TCP/IP link, transfer files, run 
programs on another host, and join Unix 
print queues. NFS allows you to mount 
remote Unix file systems as networked PC 
disk drives. 

The four products that Til look at are 
BW-NFS 3,0 from Beamc & Whiteside 
Software, Super-TCP for Windows ver¬ 
sion 2.00 and its companion Super-NFS 
Client 2.00 from Frontier Technologies, 
and ChameleonNFS 3.05 from NetMan- 
age. Each of these products provides at 
least ftp, ping, and telnet, and all of 
them provide a few other TCP/IP utilities. 
None, however, offers remote-shell func¬ 
tions (e.g., rexec and rsh) in a Win¬ 
dows interface. 

1 used SCO Unix 4.0 running on an IBM 
PS/2 Model 80 as the host. On the client 
side, T used my Compudyne 4DX/33 note¬ 
book running DOS 5.0 and Windows 3.1. 
A Xircom pocket Token King adapter and 
its NDIS drivers provided access to the 
host through my token-ring LAN. 

All the products installed easily, except 
for one minor protection-key problem with 
Super-TCP. BW-NFS isn't copy-protect¬ 
ed, and ChameleonNFS intelligently uses 
TCP/IP messages to detect multiple copies 
of itself running on the LAN. 

Why Windows? 

Using Windows instead of a plain DOS 
interface to access the Unix host has sev¬ 
eral advantages. TCP/IP utilities such as 
ftp (which uses FTP to transfer files be¬ 


tween the local PC and a lemote host or be¬ 
tween two remote hosts) get a friendlier 
interface. Operations that usually require 
command-line entries happen under Win¬ 
dows in response to push buttons, check 
boxes, and selections from listboxes. 

ChameleonNFS and Super-TCP offer a 
memory-saving advantage. The TCPAP 
protocol stack is in a Windows DLL in¬ 
stead of TSR programs and device drivers. 
You don't have to allocate precious base 
DOS memory to the protocol slack. 

Unfortunately, the downside of the DLL 
approach is that you canT access the Unix 
host from DOS programs. To avoid this 
problem, Ffontier Technologies packages 
a TSR protocol stack with Super-TCP that 
you can use as an alternative to the DLL. 
Beamc & Whiteside doesn't offer a TCP/ 
IP DLL: it supplies only a protocol stack in 
the form of TSRs and device drivers. 

Another advantage of a Windows TCP/ 
IP implementation is, of course, multi¬ 
tasking. Multitasking allows you to more 
closely simulate a Unix cnvironmenl, be¬ 
cause you can run host processes that give 
other users access to your system while 
you use it for other purposes. You couldn't 
make this work under DOS. 

BW-NFS 

You can set up BW-NFS to run on any 
network adapter that comes with NDIS or 
ODI (Open Data-link Interface) drivers. 
You can also use it with the Crynwr (for¬ 
merly Clarkson) Packet Drivers or through 
a serial interface (using SLIP [Serial-Line 
IP]). 

The TCP/IP-resident portion of the 
BW-NFS product took 31 KB in an NDTS, 
token-ring configuration (in addition to 


the NDIS drivers themselves). I was able to 
load all the resident software into upper 
memory with DOS 5.0, but 386Max could 
not load TCPIP.SYS high. 

corttinued 


ACTION SUMMARY 


■ WHAT TCP/IP STACKS FOR 
WINDOWS ARE 

A TCP/IP stack and Windows- 
based Unix utilities for accessing 
Unix hosts from PCs running 
Microsoft Windows. They provide 
an NFS component for 
connecting to remote file systems. 

■ UKES 

Chameleon NFS's unique features, 
mosf notably its NFS host facility. 
It oiso has the best Windows 
interface to its utilities. 

■ DISLIKES 

Documentation for Super-TCP for 
Windows; lack of remote-shell 
functions in any package. 

■ RECOMMENDATIONS 
Get ChameleonNFS. 

■ PRICE 
(Single user) 

BW-NFS 3.0, $349 
Super-TCP for Windows 2,00, 
$395 

Super-NFS Client 2.00, $90 
ChameleonNFS 3.05, $495 
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What good is a cheap Keyboard 
when it turns an “e” into “eeeee” 1 


With the European Alternative to Low-Cost-Keyboards 

you can enjoy the 
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Feeling of Reliability 
' With Cherry 

















There is a standard for reliabi¬ 
lity that the entire market sets 
its sights by: ours. And that of 
our top products in the field 
of standard mechanical key¬ 
boards. Dependable contact^ 
freedom from problems, 
shielding, protection against 
electrostatic discharge, and 
reliable communication with 
leading software products. 
These are the benefits our 
customers can expect. Over 
10 million such Cherry key¬ 
boards are already in use. 
A/orldwide. And they are now 
available in European CFC- 
ree environmentally friendly 
quality. With 100% testing, 
}0% recyclable. In all Ian- 
juage versions. With all appro 
/als and certifications. The 
bottom line is: Cherry quality 
von’t stand for compromises. 
>cnd today for further 
echnical details! 


fu|]-TrdV«tJ lysitcm wltli 

ku^odijl^ 



STACKING UP TCP/IP 
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Screen 2: Super-TCP provides usefid 
nerwork statisrics, including IP 
addresses, IP routes, and ARP 
information. 


BW-NFS includes tlie standard utilities, 
bw220w (a Telnet VT-220 and 3270 ter¬ 
minal emulator), finger, and talk. The 
bw220w utility is a Windows version of 
the DOS character-mode-interface termi¬ 
nal program from Beame & Whiteside. In 
contrast, the ftp utility supports drag- 
and-drop direct manipulations with the 
mouse (see screen 1). You can, for exam¬ 
ple, copy a host file to your local hard drive 
by dragging a file icon from one window to 
another. 

I wasnM able to send or receive mail 
with the BW-NFS software because 
Beame Sc Whiteside hadn't finished de¬ 
veloping the mail software yet. When it"s 
completed, you'll need to send in your 
product registration card to obtain the E- 
mail component. 

You can mount or unmount NFS drives 
in File Manager's Connect Network De¬ 
vice dialog box, or you can issue a com¬ 
mand-line mount command before you 
start Windows. A Windows background 
program, inetd, services requests made 
to your computer by other network users. 
You can configure the services to which 
inetd should respond (options include 
ftp, telnet, finger, and Ip). For 
each authorized request that inetd re¬ 
ceives, inetd spawns a server task on 
your computer. 

You use the Windows-based admin 
utility for maintaining the Beame & White- 
side Telnet and FTP password files that 
allow or deny other users access to your 
PC. Tlic inetd program provides almost 
the capability of ChameleonNFS's NFS 
server function. 

However, inetd doesn't quite deliver 
the peer-to-peer capabilities of Chameleon- 
NFS. Clients of the inetd system can 


only see remote files; they can't mount 
and then access remote drives as if they 
were locally attached. 

Beame & Whiteside supplies a sub¬ 
stantial reference manual with BW-NFS 
3.0. The manual needs an index, but oth¬ 
erwise it’s complete, accurate, and easy 
to follow. 

Super-TCP and Super-NFS Client 

Super-TCP provides the basic TCPAP util¬ 
ities, including a Telnet witli VT-220, VT- 
100, VT-102, or 3270 terminal emulation, 
talk, and smtp. You also get a network 
priming utility and an SNMP agent. 

Super-TCP’s ftp displays side-by-side 
local and remote host listboxes contain¬ 
ing filenames. One push button transfers 
files to your PC; a second push button 
transfers files to the host. Super-TCP also 
provides network statistics, as shown in 
screen 2. 

The separate Super-NFS Client prod¬ 
uct allows you to mount the Unix host’s 
file systems from your PC. You can mount 
NFS drives from DOS or Windows; Fron¬ 
tier Technologies recommends that you 
use File Manager to do the mounting. Re¬ 
mote mounts aren’t quite automatic; Super- 
NFS doesn't support the Browse option 
in the Connect Network Drive dialog box, 
and you must remember to unmount your 
network drives while still in Windows or 
Windows will crash on exit. The TCP/IP 
DLL doesn't support domain name reso¬ 
lution. 

You can configure Super-TCP as a TSR 
or a DLL. The TSR component took 56 
KB of RAM in the NDIS token-ring envi¬ 
ronment that I have. The DLL version 
takes up no pre-Windows DOS memory. 
Super-TCP works with network adapters 
that come with NDIS drivers or packet 
drivers, and Super-TCP offers SLIP ac¬ 
cess. 

The reference manual is adequate but 
not as useful as that of the Net Manage or 
Beame & Whiteside products. 1 was sur¬ 
prised that the printed documentation 
didn’t warn me, for example, about Su¬ 
per-TCP’s copy-protection scheme. Since 
protection keys weren’t mentioned in the 
manual and were only listed in a readme 
file, 1 had some trouble installing Super- 
TCP, Once the security and documenta¬ 
tion problems were ironed out, however, it 
worked fine. 

ChameleonNFS 

NetMauage includes a unique and very 
useful feature in ChameleonNFS—the 
ability to configure your PC as an NFS 
server. This means that you can share files 
and printers PC-to-PC, without having to 
connect a Unix host to the LAN. You 
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(Resellers: 193). 



[ntroducing 
Model 24SII ms 

Prifiter sharing 
at it's best! , 


Making the best 
better wasn't easy, 
but we did it 


The New Model 24SII DES data 
exchange system is printer sharing at 
its best. Now network workstations, 
file servers, graphic workstations, and 
PCs can off-load print jobs at the blaz¬ 
ing rate of 60,000cps parallel or 
46,OOOcps serial. 

If yon want to eliminate the need 
for multiple laser printers without los¬ 
ing productivity, off-load network 
print jobs faster, or increase your print¬ 
ing throughput, the Model 24S11 DES 
is for you. 

Contact a BayTech representative 
today for more information on the best 
printer sharing solutions available. 

• Expafidable from 4 to 24 prfs 

• Compatible with Windows^' 

• ComputeMo-computer 
communication for file 
transfer or modem sharing 

• Up io 16MB buffer 

• 1 pear zoarranh/ 


Because Resources Should Be Shared 


BayTech 


Dsta Communfcatiorts Products Division 
20D N. 2nd St.. RO. Box 387 . Bay Sr. Louis, MS 39520 
Fax: 60 3 -^^67-45 51 Phone: 60 T -46 7-B231 or toiJ-Pree 

800 - 523-2702 


STACKING UP TCP/IP 



Screen 3; Like the ftp screen presented 
here, many nt//hies in Chame/eanNFS 
are surprisingly easy ta use. 


might use this feature to set up a kind of 
Unix-oriented peer network. The NFS 
server function worked well; I was even 
able to mount and access a PC’s drive from 
a Unix client. 

ChameleonNFS offers telnet (3270, 
ANSI, VT-52, VT-KX), and VT-220 ter¬ 
minal cmulaiion) and mail (SMTP and 
POP), in addition to the common utilities. 
ChameleonNFS also gives you bind 
(which provides Domain Name Server 
functions) and iin SNMP agent 

NetManage’s NFS implementation is 
the strongest of the three packages. In ad¬ 
dition to the Windows-hosted NFS server 
capability, ChameleonNFS supports the 
mounting or unmounting of network drives 
from within Fite Manager’s Network Con¬ 
nections dialog box. When you click on 
the Browse button. ChameleonNFS shows 
you the available (exported) remote host 
names and directories. You click on the 
host name and directory to mount, enter 
the DOS drive letter by which you want 
to refer to the host’s drive, and click on 
Connect to complete the mounting and 
drive-letter mapping. 

If you forget to unmount a drive before 
you exit Windows, Windows will some¬ 
times crash (but not always). When you 
do have a problem, you’ll find Chameleon¬ 
NFS’s help files the most complete and 
understandable of the lot. 

The ChameleonNFS utilities are well 
designed and make good use of both Win¬ 
dows and NFS. You get easy-to-use listbox 
and push-button access to local and re¬ 
mote files, and the ftp utility supports a 
variety of host file-system types-—for ex¬ 
ample, Unix, SunOS , and others—for file¬ 
names and other directory information (see 
screen 3). 

ChameleonNFS works only with NDIS, 
although it offers SLIP access through a 
modem. Memory-wise, ChameleonNFS 


uses 6 KB of RAM for the base network 
driver. The rest of its functionality is in a 
Windows DLL. 

You can use ChameleonNFS with Net¬ 
Ware if you also buy the separate IPX/Link 
product from Net Manage. This lets you 
switch between ChameleonNFS and Net¬ 
Ware dynamically, without leaving Win¬ 
dows, with the MultiLAN driven 

Top TCP 

I really liked NetManage’s Chameleon¬ 
NFS, The Windows utilities are easy to 
use, unique features like NFS host capa¬ 
bility are extremely powerful and I didn’t 
even mind NetManage’s approach to li¬ 
cense-violation detection. Tlie product is 
very well done. 

BW-NFS IS a close second, and worth a 
look if you are extremely price-sensitive. 
It’s complete (I assume that the mail 
product will be forthcoming) and well doc¬ 
umented. M 


Bany /Vance, a pragrarnmerfor the past 
20 years, resides in Wethersfield. Con¬ 
necticut. He is a BVJ'E contributing editor 
and the author of Using OS/2 2.0 (Que, 
1992), Network Programming in C (Que, 
J99()L and Introduction to Networking 
(Que, 1992). He is the Exchange Editor 
for the IBM Exchatige on BIX, where you 
can reach him as "banyn.” 
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Afu/ri-Li>7gu£i/ .Sc^o/flr /wi and formats for 63 languages and many alphabets. 


BIRRELL WALSH 


I n a global market, conducting business 
often involves corresponding in a vari¬ 
ety of languages. But how do you write 
a letter in Urdu or draft a contract in Ar¬ 
menian? Gamma Productions addresses 
these needs with Multi-Lingual Scholar, 
a DOS-based word processor with fonts 
for 63 languages and a variety of alpha- 
beLs. 

MLS doesn’t translate languages; you 
need to know the languages or have a 
script. But it does provide tools for com¬ 
posing, importing and exporting text, cre¬ 
ating and customizing fonts, formatting, 
and configuring printer fonts in almost any 
horizontally written script. 

The benefits to using the program are 
documents lhal are correctly formatted in 
different alphabets, with sophisticated 
fonts, and free of penciled-in diacritical 
marks. I first learned about MLS when I 
needed to include passages of Greek, He¬ 
brew, and Sanskrit in the same document. 
1 was able to switch smoothly between 
languages with a few keystrokes. Each 
character set is so well implemented it was 
as if I were working in a dedicated word 
processor for that language. To my knowl¬ 
edge, it is the only program available for 
writing in many rare tongues. 

The price you pay is that you must ne¬ 
gotiate a nonstandard graphical interface. 
You must learn the program’s way of im¬ 
plementing style sheets. You must also 
master the setup process if you want to 
use an unusual configuration. 

Who can benefit most from MLS? Pri¬ 
marily business, government, and acade¬ 
mia. Most of the languages MLS provides 
are modem, like Thai and Hindi, but it of¬ 
fers some ancient ones like Syriac (al¬ 
though a typical businessperson won’t usu¬ 
ally need to write in an ancient language). 
If you have on staff a person literate in 
those languages, you’ll be able to produce 
good-looking business documents in MLS. 

If you are doing business with a foreign 
country, youll need to work with govern¬ 
ments, and some governments might also 
be using MLS. The Canadian government, 
for example, bought the program to write 
in Inuktitul, an Eskimo language with its 
own alphabet. Voice of America uses MLS 
for its field correspondents, and the BBC 
uses it in London for its foreign-language 
journalists. 


Alphabets from A to Z 

In addition to the English alphabet, the ba¬ 
sic package includes the Arabic/Persian, 
Greek, Cyrillic, and Hebrew alphabets. 
With these, and by purchasing additional 
fonts (beginning at $50) from Gamma Pro¬ 
ductions, you can write in more than 60 
languages, including Arabic, Croatian, the 
International Phonetic Alphabet, Russian, 
Thai, Urdu, and Yiddish. All the fonts I 
have seen are handsome when laser-print¬ 
ed and are suitable for camera-ready copy. 

WTien you first start a document, the 
languages available are listed in the style 
menu. When you are writing in Enghsh, 
MLS functions like a traditional word pro¬ 
cessor. When you switch to another lan¬ 
guage, the program loads a new screen 
font and a new keyboard map. Style sheets 
can include language choice as well as for¬ 
matting commands, so you can load a new 
language, style, and font with three key¬ 
strokes. When you prim your document, 
MLS downloads the fonts. I find it easy 
to work in two or three languages in one 
document. The only problem is learning 
where the keys for characters are located. 

Almost every language in the Latin al¬ 
phabet includes unique characters, accents, 
or diacritical marks not found in most 
American-bom word processors. MLS has 
them all, in addition to its non-Latin al¬ 
phabets. Third-party foreign language fonts 
designed for Windows or for WordPerfect 
and other word processors may be fine for 


writing in one language at a time, but if 
you need to switch back and forth between 
languages, MLS handles the details beau¬ 
tifully. 

You can have up to 10 working lan¬ 
guages in one document and 16 fonts per 
page. When you switch between lan¬ 
guages, all the rules switch as well. For 
example, if you embed Hebrew in an En¬ 
glish document, MLS knows the Hebrew 
text is written from right to left. If the He¬ 
brew is contained within an English para¬ 
graph, the Hebrew flows from right to left 
but the rest of the text remains aligned to 
the left. You can also override the auto¬ 
matic formatting. 

In many languages, the placement of 
vowels and accents varies depending on 
surrounding consonants. Placement in ref¬ 
erence to the baseline varies as well. In 
Hebrew, Arabic, and Hindi/Sanskrit, vow¬ 
els may occur above, below, after, and 
even before consonants they follow in 
speech. MLS treats these vowels as over¬ 
strikes assigned to function keys or as spe¬ 
cific character pairs assigned to one key . 

MLS manages other features that have 
no equivalent in European languages. For 
instance, in Arabic and Hebrew, some let¬ 
ters have different forms depending on 
whether they’re initial, final, stand-alone, 
or embedded, MLS checks for the posi¬ 
tion of the letter and chooses the appro¬ 
priate character form. MLS also handles 
’Lashideh” justification. Whereas most 
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MULTI-LINGUAL SCHOLAR 



Western languages justify text by adding 
space between letters and words, Arabic 
and some North Indian alphabets justify 
with extended lines within words. Exem¬ 
plifying this technique aie the long loops of 
Arabic or the overhead lines from which 
Indian languages hang their characters. 

Convert and Customize 

The base package of MLS comes with a 
number of keyboard maps for Latin-al- 
phabet languages, including American, 
British, German, French, Spanish, and Ital¬ 
ian. Cyrillic, Hebrew, Greek, and Arabic 
come with standard national typewriter 
layouts as well as layouts mapping En¬ 
glish letters to close phonetic equivalents. 
You get two extra font disks of your choice 
with the package, and another one free 
when you send in your completed tutorial 
I tested MLS on a 33-MHz 386 system 
with 4 MB of RAM. Part of the process 


ACTION SUMMARY 


■ WHAT MULTI-UNGUAL SCHOLAR 
4.01 15 

A DOS word processor with 
support for 63 languages, up to 
10 at once. 

■ UKE5 

MLS handles the complexities of 
many languages and switches 
between languages easily. 

■ DI5UKES 

This version does nof support 
vertically written languages or 
embedded graphics; no Japanese 
or Chinese. 

■ RECOMMENDATIONS 

MLS is an excellent choice if you 
need to work in any of the 
languages supported. For some 
rare languages, It is the only 
choice* 

■ PRICE 

$695 (Roman, Arabic, Hebrew, 
Greek, and Cyrillic alphabets 
are included; additional fonts, 
$50 and up.) 

m FOR MORE INFORMATION 
Gamma Productions, Inc. 

710 Wilshire Blvd., Suite 609 

Santa Monica, CA 90401 

(310) 394-8622 

fox: (310) 395-4214 

Circle 1234 on Inquiry Cord. 



included editing blocks of several lan¬ 
guages, often within one paragraph, in¬ 
cluding fifth-century B.C, Sanskrit and 
Hebrew, and Greek from a thousand years 
later. The program mamtained correct for¬ 
matting for each language. Then I print¬ 
ed the blocks on a Hewlett-Packard Laser¬ 
Jet II, which produced accurate results. 
Texts were also exported from MLS as 
PCX files. You can export the image files 
into Microsoft Windows Paint and further 
enhance them, as T did to make large signs. 

Flexible Design 

MLS helps you convert any language or 
script into any other. For instance, you can 
use texts that have been created by the 
University of Pennsylvania’s Center for 
Computer Analysis of Texts, even though 
their formats differ from those of MLS 
files. Let’s say you want to import por¬ 
tions of a CCAT Greek New Testament 
text. You’ll need to use the Configurable 
Text Interchange Utility that Gamma Pro¬ 
ductions bundles with MLS. You Ciui con¬ 
figure CTIU to convert any text string to 
any other text string. You can also employ 
it to design any conversion—including 
fonnaiting codes—^ihai can be coded into 
8-bit bytes. 

Every feature of MLS is de.signed to be 
redesigned. You can customize the font.s, 
rules, and formatting to almost any degree 
you wish. If Gamma doesn’t sell the lan¬ 
guage you want, you can build a font for it 
with Font Scholar, a program for creating 
fonts that’s also included with MLS. 

To build a font, you can either use Font 
Scholar’s graphics tools or scan in an af 
phabet and attach characters to keys with 
a keyboard map. Either way, it lakes time 
to build a font. You can also define the 
rules governing the language: text flow 
from right to left or left to right, contextu¬ 
al character forms, type of microjustifica¬ 
tion, and import/export conversion codes. 

Almost WYSIWYG, 

Almost Universal 

If all these features seem too wonderful 
to be true, be aware that there are some 
shortcomings to the current version of 
MLS. One is the inability to write in either 
Chinese or Japanese. Both languages are 
often written vertically, and both use thou¬ 
sands of ideographs rather than a phonet¬ 
ic alphabet. The myriad characters cannot 
be encoded adequately in the 256 possi¬ 
bilities of an 8-bit byte (see “In the L^d of 
the Double Byte,” October 1992 BYTE). 

Another drawback is that the MLS in¬ 
terface is poised about midway between 
early-1980s word processors and today’s 
desktop publishing packages. What you 
see is almost what you get. Columns do 


not appear on the screen, but typefaces 
and styles are shown. Also, MLS’s inter¬ 
face is an island unto itself in a world that 
is increasingly standardizing on Windows. 
However^ MLS lets you create style sheets 
that include language choice as well as 
font, type attribute, justification, line spac¬ 
ing, and indentation. 

The program gives so much that you 
want it to give more. Many of the lan¬ 
guages are found nowhere else; in these 
cases, you would need to use MLS as a 
desktop publisher, perhaps to publish a 
catalog in five Indian languages to reach 
the subcontinent’s huge market. But in this 
version, you would have to paste graph¬ 
ics in by hand. 

Fortunately, Gamma Productions is 
working on a Windows version, to be 
called Universe, scheduled for release ear¬ 
ly this year. The Windows version will 
support embedded graphics and vertically 
written languages. Gamma Productions is 
also promising to support Unicode. Uni¬ 
code is a proposed 2-byte standard; 65,536 
possibilities will allow encoding of all the 
major world languages, including Chinese 
iuid Japanese. With Unicode compliance, 
the infrastructure to build character sets 
for Chinese and Japanese will be in place, 
but Gamma Productions is not expecting to 
release these character sets before late 
1993, when a scalable font of many thou- 
sand Japanese characters may be ready for 
publication. 

Gamma Productions is also shifting its 
focus from bit-rnapped to scalable fonts. 
Current bit-mapped fonts will continue to 
work, but so will TrueType and Adobe 
Type I fonts. Font Scholar, which pro¬ 
duces only bit-mapped fonts, may no 
longer be bundled with MLS. The com¬ 
pany IS also devising a licensing system 
for developing Unicode-compliant soft¬ 
ware (before Unictxle compliance becomes 
universal in Windows NT). A Macintosh 
version is also in the works for late 1993. 

Multi-Lingual Scholar 4,01 for DOS is 
a vei 7 good word processor if you need 
to work in one or more of the supported al¬ 
phabets. Scholani and businesspeople will 
have no trouble creating multilanguage 
documents. If you need to develop your 
own font for a language not usually sup¬ 
ported by word processors, MLS is an ex¬ 
traordinary bargain. ■ 


Birrell Waish is a conlnbuting editor for 
MicroTimes MagazJne and a doctoral stu¬ 
dent in religion and philosophy at the Cal¬ 
ifornia Institute of Integral Studies, where 
he works in Sanskrit, Hebrew, and Greek, 
He can be reached on CompuServe at 
72466,3567 or on the Internet at hirreli 
.weiL@sf.caMs, 
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REVIEWER’S NOTEBOOK 



Retooling a Classic 


Introducing the 
BYTE Lab's 
updated Macintosh 
Benchmarks 



TOM THOMPSON 


T his issue introduces version 2.0 of 
the BYTE Lab’s low-level Macintosh 
benchmarks (see ‘‘New Tricks for 
Slow Macs’* on page 198). The Macintosh 
low-levels, like their DOS counterpans, 
evaluate video, disk I/O, CPU processing 
speed, and floating-point performance. 
Tlie benchmarks consist of a suite of small 
appHcations, each of which exercises a 
particular subsystem. For example, lo mea¬ 
sure the Quadra 950*s disk I/O perfor¬ 
mance, we launch the Disk I/O applica¬ 
tion and wait while the code automatically 
times itself creating and writing files. 
When the test ends, we log the result and 
launch the next test application. 

Our first Macintosh benchmarks—the 
first by a computer magazine testing lab— 
were written in July 1988; we used them to 
evaluate the Mac IIx. It’s a tribute to good 
software design that the benchmarks sur¬ 
vived several major revisions of the Mac 
OS and were used to measure the subsys¬ 
tems of the Mac IIvx, PowerBook Duo 
230, and PowerBook 180. 

Having said that, I also have to admit 
that we had to log test results by hand. 
Problems cropped up when Apple began 
introducing new computers in batches. 
Benchmarking one or two new Macs was 
easy, but testing five or six Macs at once 
and manually logging the results was an 
endurance test. I still remember a marathon 
session at Apple lasting over 4 hours dur¬ 
ing which Bruce Gee, the PowerBook 
product manager, helped me run the low- 
level tests on the then-new Mac Power- 
Books, Quadras, and Classic TT. Thus, out 
of necessity, the new tests were bom. 

The applications were originally creat¬ 
ed using a Small-C cross compiler writ¬ 
ten at BYTE that ran on a PC. We’d write 
Small-C code on the PC, and it would gen¬ 
erate a file of 68000 assembly language 
insiructions. This file would be copied to 
the Mac and assembled into a stand-alone 
application using Consulair’s Macintosh 
Development System assembler. We chose 
Small-C as the code generator because it 
avoided a controversy raging at the lime re¬ 
garding how various compilers optimized 
benchmark code. Because Small-C didn’t, 
it made the issue moot. To use Mac Tool¬ 
box traps, we wrote in-line assembly lan¬ 
guage glue code, since Small-C—written 
for CP/M by Jim Hendrix—^had no idea 


what a Mac was, much less how to create 
calls for the Mac OS. 

We then set our sights on producing the 
latest version of our Macintosh bench¬ 
marks. Since the old lest code was still 
proving its worth (it detected the floating¬ 
point performance boost of Omega S ANE 
in System 7.0.1 and also detected that the 
Mac llvx used a I 6 -MH 2 : bus), we planned 
to reuse as much existing code as possi¬ 
ble. The real design priorities became to 
produce crash-fiee code and make the tests 
easier to run. Dealing with these demand.s 
meant abandoning the Small-C cross com¬ 
piler. First, it was out of date, and second, 
putting a friendly interface on the bench¬ 
marks required using lots of Toolbox caUs. 

I chose Think C for the job because it’ s 
small and fast as Mac development tools 
go, it provides comprehensive Toolbox 
access, and it supports the use of in-line 
assembly language. This let me port the 
existing benchmark code with its mix of C 
and assembly language instructions. I also 
had a proven application code skeleton 
written in Think C. 

Of course, the job wasn’t as simple as it 
sounds. There were the usual headaches 
revising the Small-C code, which used an¬ 
cient header files, to conform with Think 
C’s header files. The assembly language 
sections—especially the SANE macros 
for the floating-point benchmark—re¬ 
quired some work too. Missing a small de¬ 
tail here caused all sorts of crashes. To get 
the first benchmark to operate, I had to go 
into hack mode and walk through the code 
insiruciion by instruction in a low-level 


debugger while watching the registers and 
stack to isolate the problem. Jasik Design’s 
The Debugger was handy when I rooted 
out trouble at this level. Once I had dis¬ 
covered that Small-C passed function ar¬ 
guments on the stack the reverse from the 
way Think C did, it took little time to get 
the first benchmark^—quickly followed by 
the others—in operation. 

The final design of the new benchmarks 
is that of a single application that runs and 
times the tests. You can run all the bench¬ 
marks (the default), a suite of tests (e,g„ the 
video I/O), or a mix of tests. Results are 
displayed in a window, or you can save 
them as a log file on disk. Because most 
tests dropped into assembly language code, 
many of the times are close to the version 
1,0 times. The exceptions are the Son, 
Sieve, and TextEdit, whose results changed 
because they were written entirely in C. 

Now, testing a Mac just requires that 
you launch one application, make a menu 
selection, and let the program do the rest. 
Will these benchmarks hold up as long as 
the originals? Perhaps. But with Apple re¬ 
leasing more and more Macs, and the Pow¬ 
erPC coming down the pike, 1 expect I 
might have to work on them again in the 
near future. ■ 


Tom Thompson is a BYTE senior technical 
editor ai lorge with a BS£,E.from Mem¬ 
phis State University. He is an associate 
Apple developer. You can reach him on 
BIX as *Tom_thompson” on AppleLink 
as *TTHOMFSON" or on the Internet 
at tomt@bytepbMyte.com. 
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HUGH KENNER 


O nly last July, this space was shared 
between Hard Dnve, all about Bill 
Gates, and Accidental Empires^ in 
which Gates's Microsoft, IBM, 
and Gates himself ranked 1,2,3 in 
length of index entries. So why another 
Gates book so soon? Chiefly because it 
gets us past the Hard Drive fixation on 
temper tantrums and dandruff. If Bill Gates 
merits more than tabloid attention, it's be¬ 
cause he helped reinvent the desktop com¬ 
puter industry, a feat that Manes and An¬ 
drews understand as their Hard Drive 
precursors never quite did, 

ROM and RAM, bit and byte, DOS in 
numerous flavors or GUI, interpreted 
BASIC or compiled—the current that 
gives meaning to Chairman Bill's life has 
streamed past and around such markers. From about the 
middle of their long book. Manes and Andrews help us 
sense the force and purpose of that current, as it drives in¬ 
teractions with IBM, with Apple, with a calculated future. 

Knowing what jargon words mean, they’ve been able to 
talk profitably with more than 300 sources. That's some¬ 
thing you cm do only if your source senses there's a language 
in common: otherwise, you'll pick up just what it's easiest 
for the source to brush you off with—namely, gossip. About 
half the informants “gave us hours of their time—a full 
workday in more than one case,” The re.st granted access 
by phone for up to an entire evening. All that solid infor¬ 
mation does show. 

Something else, and our authors well know how this can 
be tricky: Bill Gates himself granted interviews, hours of 
them. As one of their contacts asks, “Is this an authorized bi¬ 
ography or an honest one?” An afterword, some 3000 words 
called “Full Disclosure ” addresses that topic in such detail 
that we .soon find that weTe being told who paid for which 
lunch. 

Briefly: Early in 1991, the authors called Microsoft PR and 
got rebuffed. Three months later, a Seattle paper (not the 
one Paul Andrews writes for) launched a series on Gates 


THE INFINITELY SMALL 

Nanosystems; Molecular Machinery, 

Manufacturing, and Computation, 

K. Eric Drexler, Wiley-Inlerscience, $24,95, 

ISBN 047I-5751B-6. 

I magine a world of manufactured devices so small that the 
designer must specify the order and arrangement of atoms 
in the finished machines. Consider systems so finely tuned 
that iheii operation is performed through the making and 
breaking of single chemical bonds. 

Creating such worlds has been the decade-long quest of 
K. Eric Drexler, president of the Foresight Institute, His lat¬ 
est work, Nanosystems: Molecular Machinery, Manufac¬ 
turing, and Computanon, is a scholarly review of the phys¬ 


by the authors of what would later be Hard 
Drive, and Microsoft called Manes and 
Andrews back, apparently spotting a po¬ 
tential corrective. Manes and Andrews 
stipulated independence—neither Gales 
nor Microsoft would have the right to read 
the manuscript—^and got 11 interviews 
totaling 20 hours. 

But then, as the book was going into 
production, apparently someone who'd 
been sent a typescript to base a blurb on 
passed the evidence to Chairman Bill, who 
accessed one of his Famous tantrums and 
demanded a meeting. “We could have said 
no; but since he had already read the man¬ 
uscript, it seemed unreasonable to turn 
down the free services of the best-paid 
fact-checker in the known universe.” 
Hence 2 hours face-to-face, 7 hours more 
by phone. 

(A recurrent theme in the book: What you do about Bilf s 
screaming fits is stand up to them. He ends up subsiding 
into exhausted respect.) 

And the upshot: dozens of rechecks, corrections of a few 
“horrible errors,” and some “minor gaffes”; but “the vast 
majority of other items'’ let stand. Td not summarize that 
.story in such detail did it not make starkly plain the suspicious 
and litigious climate in which elucidation must send forth its 
shoots. Not the least suspicious party is apt to be someone 
like you or me, wondering about bribes and PR. 

Anyone interested in the multimillion-doilar phenomenon 
called Windows, and why it was years getting shaped into 
anything usable, and what were the details, meanwhile, of 
Microsoft's Fienzied interactions with Apple and IBM, need 
look no further than this book. If weTe stuck with Win¬ 
dows, seemingly, the way we’re stuck with the QWERTY 
keyboard, how that came about still makes an engrossing 
narrative. ■ 


Hugh Kenner is Franklin and Callaway Professor of En¬ 
glish at the University of Georgia. His recent hooks include 
Mazes and Historical Fictions. You can contact kirn on BIX 
as "hkenner/* 


ical and chemical concepts that may one day enable die pro¬ 
duction of desktop nano molecular devices. 

Drexler’s book is a return to first principles—the design 
of levers, ratchets, gears, springs, and pistons. Except, at 
the nano level, we now need to be concerned about the stiff¬ 
ness and tensile strength between individual molecules. 
Once the basics are understood, you can move on to the 
complex machines, such as a six-iegged tool positioner com¬ 
posed of 3 million atoms and able to move approximately 
100 nanometers. My favorite chapter describes the design of 
basic logic gates for a mechanical computer. The book in¬ 
cludes the design of a finite-stale machine theoretically ca¬ 
pable of reaching over 1000 MIPS, 

Nanosystems is not a light romp through the world of the 
future. It is a scholarly examination of how this technology 
works, a reference book for the crafters of the future. 

—Raymond GA Cote 
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SWINGING GATES 

Gates. Stephen Manes 
and Paul Andrews, Doubled ay, 
$25, ISBN 0-385-42075-7 
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THE NETWORK FRIEND 


Support on Site for Networks^ $1495, 

Computer Library, 10 Park Ave., 

New York, NY !0016, (212) 503-4400, 

S upport on Site for Networks is a hodgepodge of books, 
manuals, diagrams, compatibility reports, and techni¬ 
cal notes for LAN administrators and network trou¬ 
bleshooters, Its interface iuid search engine wUl be fa¬ 
miliar- to users of the popular Computer Select product. 
Books include the M&T troubleshooting series on LAN 
Manager. NetWare, and internetworks, along wdth 
Stephen Saxon’s Rimning Windows on NetWare. Vendors 
that have provided .software and hardware documenta¬ 
tion include Banyan Systems, 3Com, Advanced Logic 


Research, Cabletron Systems, IBM, Microsoft, 
Novell, SMC, Synoptics Comniunications, and 
Thomas-Conrad. Software vendors are well rep¬ 
resented, but coverage of NIC (network inter¬ 
face card), hub, and router products is quite spotty. 

The disc includes nearly 3000 compatibility reports 
and nearly 17,CXX) technical notes that are the real meat of 
Support on Site for Networks, Tn how many cases would 
you find a solution in a relevant technical note? For 
BYTE’s 50-DOCle Mac/PC/Unix LAN, the answer would 
seem to be '*not many,” and I doubt that 1 could justify 
$1495 for a one-year (12 updates) subscription. If you 
manage hundreds or thousands of nodes, on the other 
hand, there’s a good chance you’ll want a copy of this 
within reach. 

—Jon Udell 


CD-ROM 


CONTROVERSIAL WINDOWS 

Undociimenteil Wimiows, Andrew Schidmaru 
David Maxey, and Matt Fietrek, Addison-Wesley, $39,95, 
ISBN 0-201-60834-0, 


F ew' trade books have inspired such a swirl of controversy. 
When Undocumented appeared last fall, Mi¬ 

crosoft bashers pounced eagerly on passages that showed 
how Microsoft’s tools and applications exploit undocu¬ 
mented Windows APIs and data structures. Microsoft, under 
FTC scrutiny for such practices, retaliated with a massive 
press release describing documented aliemaiives to these 
APIs and data structures. The company further claimed that 
its programmers gained nothing by their use of undocu¬ 
mented features and even, in some cases, suffered for their 
backdoor tricks. This perverse argument provoked Schulman 
to dig up more evidence—far more damning than what’s 
actually in Undocumented Windows —that Microsoft’s ap¬ 
plications programmers do profit by their special knowl¬ 
edge of Windows internals. 

This juicy scandal has undoubtedly spurred sales, but that 
is hardly a reason to buy the book. Read il, instead, for its re¬ 
markable insights into the architecture of Windows and the 
nature of Windows programming. The conventional view is 
that Windows is—and should be—a set of mysterious data 
structures wrapped in an enigmatic function-call interface. 
While such infonnation hiding can be useful, there are also 
good reasons to know something about the real objects (e,g,, 
window siructures and device contexts) that He behind die 
veil (c.g., HWNDs and HDCs), 

Tlie discovery of these secrets took a large amount of ex¬ 
cellent detective work. Using commercial debuggers and 
disassemblers, along with an impressive collection of home¬ 
grown tools (included on the accompanying disk), ihe authors 
patiently strip away Windows’ veneer of mystery to reveal 
a complex, sometimes wacky, but ultimately coherent work 
of software engineering. Some of the undocumented func¬ 
tions they unearth will be of general use to Windows pro¬ 
grammers. For example, IsWinOldApTask distinguishes 
between DOS and Windows tasks. (>iher undocumented 
functions, like the infamous TabTheTextOutForWimps, are 


included just for completeness. 

Although it’s packed with dense technical detail, the book 
is a surprisingly good read. The rocket science is leavened 
with a healtliy dose of humor. On WinWord’s mishandling 
of the idle interrupt: “Where’s a decent monopoly when 
you need one?” On event-driven programming: “Only the 
size of the manuals has changed..,it’s really just good old in¬ 
terrupt handling in yuppie attire,” Like its predecessor Un- 
docutnenied DOS^ Undocumented Window^s is an instant 
classic. 

—Jon Udell 


ODE TO OBERON 

Programming in Oberon, Martin Reiser and Niklaus 
Wink, Addison-Wesley, $19,95, ISBN 0-201-56543-9. 

O beron is Niklaus Wirtii’s latest programming language, the 
successor to Modula-2, which in turn succeeded Pascal, 
Wirth quotes another famous Swiss, Albert Einstein, in pro¬ 
nouncing Oberon “as simple as possible but not simpler.” 
This book is a tutorial and language reference for Oberon and 
its elegant GUT operating system, Tlie style is lucid and au¬ 
thoritative, and the programming examples are not the fa¬ 
miliar 10-line cliches, but weighty topics like a discrete- 
event simulation and the Oberon graphics editor. 

Throughout the text. Reiser and Wirth draw attention to 
questions of program correctness and proof, but without in¬ 
troducing too many unreadable formalisms. Chapter 12, 
“Object-Orientation,” offers the best, most jargon-free 
overview of what OOP (objectHDriented programming) really 
involves that I’ve read anywhere. It contrasts two possible 
OOP approaches in Oberon, using type extensions with 
methods implemented as either procedure variables or han¬ 
dlers, Wirth has mellowed his previous skepticism toward 
OOP and describes Oberon-2, an upwardly compatible ex¬ 
tension that provides a true class mechanism via type-bound 
procedures, with a syntax not unlike Object Pascal, 

Next time swatting the bugs in your C++ project gets you 
down, buy this book for a glimpse of a better world, 

—Dick Fountain 
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NDP~ Fortran Drives 
Them AIL.. 


\ 

QuadPuter*-860 
(200 Megaflops) 


Extended DOS • OS/2 • NT • UNIX V.3/4 • Solaris • Coherent 


NDP Fortran has been the leading 32-bit PC Fortran 
since its introduction in 1987, It produces the highest quality 
numeric code and supports virtually all x86 operating 
systems, processors and numeric devices. These are just a 
few of the reasons it was used by hundreds of ISVs to port 
their 3090, VAX and Cray codes to the 386, NDP Fortran is 
required to run packages from IBM, Aspen Technologies and 
Fluid Dynamics. IBM chose it to port their Optimization 
Subroutine Library to DOS and more recently OS/2, Aspen 
Plus, the world's leading thermo/chemical-process control 
software package, is the standard employed by corporations 
like DuPont. Every copy of Aspen Plus for the PC ships with 
NDP Fortran’486f 

One reason NDP Fortran is still the 32-bit leader is 
tools. It runs with native tools on UNIX, OS/2 and NT, For 
DOS, Microway created 32-bit tools that were tuned to the 
needs of our customers. These include efHdent demand 
paged virtual memory for our Extender and a linker that 
could handle a 20-megabyte library without going to sleep. 
We are the only vendor that provides a variety of numeric 
runtime libraries that make it possible to tune speed against 

Aftcrtmay 


precision and error recovery. The correct choice of a library 
vs inline intrinsics can result in a factor of three increase in 
speed for some applications. Then there is the issue of 
numeric code quality. NDP compilers are not only globally 
optimized, but take good advantage of the Intel 387/487 
stack, use advanced numeric optimizations and schedule 
instructions - all of which favor fast numeric and RISC 
devices like the 860 and 586. 

Finally, Micro way customizes its compilers to the 
environment. Our DOS 386/486 product includes over 1,000 
pages of documentation, 300 of which are devoted to our 
GREX'’'*^ graphics extensions. The 200 megaflops of our 
QuadPuter-860 are optimally harnessed using NDP 
Fortran-860, libraries from IMSL, NAG and KAP and the 
PSR Vectorizer, Micro way can build you a gigaflop NFS 
computational server using five QuadPuters housed in our 
industrial grade 486-for just $50K - massive power 
without massive price. If you plan to use a 386, 486, 586 or 
860 and require portability, numeric speed, precision and 
technical support, then NDP Fortran, CI C++ or Pascal is 
the only solution. 

Please call our UK office to register for 

NDP '93 ' Microway's i860 and Compiler Products 

Seminar in London on Feb. 17, 1993. 

Technology You Can Count On 


Corporate Headquarters. Research Park. Box 79, Kingston. MA 02364 USA • TEL 508-746-7341 • FAX 508-746-4678 
Kingston-Upon-Thames, U.K. mi-541-54m • Germany 069-752023 - Greece 30 12915672 • Japan 047 423 1^2 • Pr^and 22-410041 








UNDER THE HOOD 



ANDREW W, DAVIS 
AND JOE BURKE 


The Mac 

Goes to the Movies 



Q uickTime is Apple’s multimedia software stan¬ 
dard. A hardware-independent extension to the 
Mac OS, QuickTime integrates time-based dy¬ 
namic data types, such as sound, video, and ani¬ 
mation, into applications as digital movies. As 
tins term implies, QuickTime manages events that happen 
over time in much the same way that QuickDraw man¬ 
ages still images. Just as PICT graphics enhance pre¬ 
sentations, QuickTime movies add a new dimension to 
communications, presentations, simulations, and deci¬ 
sion “Support applications. 

In addition to being the foundation developers use for 
creating multimedia applications on the Mac, Quick¬ 
Time gives users a standard way to display, compress, 
copy, and paste time “based data. QuickTime follows 
Apple’s philosophy that such data should be incorpo¬ 
rated as a standard data type and you shouldn’t have to be 
a multimedia professional to create multimedia docu¬ 
ments, QuickTime is hardware independent, which al¬ 
lows for the development of QuickTime software for 
non-Mac computers, Apple began shipping a version of 
QuickTime for Microsoft Windows as this article went 
to press. 

The QuickTime Architecture 

QuickTime consists of four major components: system 
software, file formats, Apple compressors/decompres- 
sors (called codecs), and human-interface standards and 
utilities (see figure I). The system software has three 


subcomponents: the Movie 
Toolbox, for the creating, edit¬ 
ing, and playback of movies; 
the Image Compression Man¬ 
ager, or ICM; and the Compo¬ 
nent Manager. We’ll discuss 
these three components in de¬ 
tail later. 

A movie is a container for all types of dynamic data. It 
can be used for such things as a presentation slide show, 
an animated bar chart, a montage of images and sounds, 
or a dynamic graph of laboratory data. Movies contain ref¬ 
erences to groups of homogeneous data, such as video or 
sound, that are organized into tracks (see figure 2). Tracks 
don’t contain the data, but instead reference actual data 
files on videotape, disk, and other media, QuickTime 
synchronizes these tracks when it plays a movie. 

The movie file formal emulates big-screen movies by 
including provisions for posters (i.e., still frames that 
represent the movie for printing) and previews (i.e., short 
clips that represent the movie when previewing). Be¬ 
cause a movie file contains references to only its media 
data, it’s small enough to put onto the scrap^ which is 
the data container that the Mac Clipboard and Scrap- 
book use, 

Apple has extended the PICT file format to allow for 
compression and previewing. Users can compress a still 
image using any compression scheme registered with 
the Component Manager and decompress a still image 


An inside look at 
Apple's QuickTime 
cross-platform 
multimedia standard 


(LLUSTRATION: LVW BOVER-PEWNIMGTON 01993 


FEBRUARY 1993 • B YTE 225 











UNDER THE HOOD 



THE QUICKTIME ARCHITECTURE 



Figure 1 ■ QuickTime applh at ions ifitemcf with rhe Image Compression Manager, 
which shieUis ihe application from compressum tietails, and the Movie Toolbox, 
which comrolx access to movie daUL The ICM hue rat ts with the Component 
Manager, compressor, and decompressor. In this figure, QidckTime elements appear 
in green. 


using any existing, unmodified applica¬ 
tion as long as the QuickTime extension is 
installed. Using previews, applications can 
save a small 4- to 5-KB thumbnail image 
along with the actual image so that users 
can quickly browse through image li¬ 
braries. 

QuickTime provides a hiLsic set of soft¬ 
ware compression/decompress ion schemes 
for still images, animation, and video. By 
standardizing the way in which programs 
compress images and movies, QuickTime 
makes it possible to move them easily be¬ 
tween documents. This allows users to 
view thumbnails of images, preview a 
movie by snapping through images, and 
convert to PlCT-filc format on the fly. 
QuickTime 1 .5, introduced last fall, sup¬ 
ports Kodak's Photo CD standard. Thus, 
you can use Photo CD with any application 
that handies PICT files. 

Apple specifies liii man-interface guide¬ 
lines to provide consistency among the 
ways in which applications handle dy¬ 
namic media. For example, the movie con¬ 
troller is a system software component that 
provides a consistent way of controlling 
movies: turning sound on and off, playing 
or stopping a movie, getting an indication 
of where in the movie you are, interac¬ 
tively moving around the movie, and cut- 
ting, copying, and pasting movie segments. 


Movies, Tracks, and Media 
Time is a fundamenlal concept in Quick¬ 
Time movies. Every movie has a time 
scale, a time base, and a time-coordinate 
system. The lime scale defines the unit of 
measure and the movie's duration. The 
time base is the current value of time along 
with a vector that defines the direction 
(forward or backward) and velocity of time 
(the current value of lime is meaningless 
until the time .scale is specified). The time- 
base value is extracted from the time- 
coordinate system, which essentially com¬ 
prises the x,y axis on which the time-base 
vector is plotted. 

Each dack defines a separate set of data 
that can be interpreted within the movie’s 
time-coordinate system. All tracks begin at 
the start of the movie, but not all of them 
contain data initially. Even those that do 
contain data won't play unless they arc ac¬ 
tivated (see figure 2). QuickTime movies 
may have one or more tracks active si¬ 
multaneously. 

When you're editing a movie file, you 
define a segment by specifying a start time 
and a duration. Two elements define a 
movie's display characteristics: the movie 
source clipping region, which defines the 
portion of the source image that's visible, 
and the 3-by-3 transformation matrix, 
which determines how the image will be 


rotated and scaled. The Movie Toolbox 
uses these elements to determine spatial 
characteristics, and ii provides routines 
that let you work with movie or track char¬ 
acteristics, such as the volume setting and 
playback rate. The Movie Toolbox also 
lets each application store its own user 
data along with a movie, 

A track is a private data structure with its 
own control information. Each track rep¬ 
resents a single stream of data and refers 
to a single medium, or file, that contains 
movie data, A track contains a list of ref¬ 
erences, called an edit list^ that defines the 
portions of the medium used. Conse¬ 
quently, a track can play the media data 
in any order, for any number of repeti¬ 
tions. Each entry in the edit list includes the 
starting lime and duration of a track seg¬ 
ment, along with the playback rate for that 
segment. The actual data may reside on a 
CD-ROM disc, a hard disk, videotape, or 
other medinm. 

A movie can contain more than one 
track of a given type. This is handy if you 
want to create a movie with sound tracks 
in different languages. You manage these 
tracks by assigning them to alternate 
groups and making one active at a time. 

A QuickTime track's display charac¬ 
teristics are specified by the image size, a 
transformation matrix, and a clipping re¬ 
gion. Each track also has a volume selling 
for sound. 

The medium conuiins a track's data and 
information that idenlifies its language and 
quality. Each storage medium has its own 
time scale and duration, so any time values 
that relate to a given medium must be de¬ 
fined within the medium's parameters, A 
medium uses the time base of the movie 
that i.s using the medium's data, and the 
tracks map data from Oie medium's time 
system to the movie's lime system. Each 
supported data type has a media handler 
that provides random access to the data 
and plays segments al rates that the movie 
specifies, 

QuickTime movie tracks do not ordi¬ 
narily contain movie data, but you can use 
the Movie Toolbox to create movie files 
that store the movie and all related data in 
the Mac data fork. This is useful for shar¬ 
ing QuickTime movies with computers 
that support QuickTime but don't support 
muliifork files, QuickTime support is 
quickly moving beyond the Mac: Apple 
developed a QuickTime player for Win¬ 
dows, and Silicon Graphics has added 
QuickTime support to its applications. 

The Movie Toolbox 

At the heart of QuickTime is the Movie 
Toolbox, It includes scores of high-level 
routines tltat let you load, play, create, edit. 
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and store objects that contain time-based 
data. 

The Movie Toolbox routines provide 
basic operations for opening and playing 
movies, as well as more complex routines 
for creating and manipulating the data that 
make up a movie's media types (i.e., 
sound, video, graphics, or animation). You 
initialize the Movie Toolbox by calling 
the Entemovies routine. Similarly, the 
Exitmovies routine cleans up after your 
application is finished. 

Before an application can work with a 
movie, it must load the movie and then 
create a new movie file in which to work. 
The OpenmovieFile routine opens a 
movie file; NewmovieFromFile loads 
a movie. When you play a movie, the 
Movie Toolbox processes the movie's data 
based on its time-coordinate system. If the 
movie contains video data, the Movie 
Toolbox displays the resulting images in 
the display window you specify. If the 
movie contains audio data, the Movie 
Toolbox plays the sound track at a vol¬ 
ume level that you set 

The ICM 

Uncompressed image data requires a large 
amount of storage space. At 30 frames per 
second, a IQ-second movie containing 6^ 
by 480’pixel frames with 8-bit color re¬ 
quires nearly 100 MB of disk space. Con¬ 
sequently, minimizing the storage re¬ 
quirements (ajid network and backplane 
bandwidth requirements) for image data 
is an important consideration for any ap¬ 
plication that works with images or se¬ 
quences of images. 

QuickTime's ICM provides applications 
with image compression and decompres¬ 
sion services that are device- and algo¬ 
rithm-independent. Two points about the 
ICM are worth noting: Its architecture is 
open and handles many different kinds of 
algorithms, and it can read and perform 
compression schemes on the fly. The ICM 
also manages many display details, such as 
clipping, scaling, crossing screens, and 
fast dithering. In this way, the ICM en¬ 
ables all QuickTime-compatible software 
to use a common application interface for 
compression and decompression opera¬ 
tions on images and sequences of images, 
and it allows an application to use images 
created with a different application. 

The ICM invokes compressor compo¬ 
nents^ code resources managed by the 
Component Manager that perform actual 
compression services (see figure 3). Ap¬ 
plications communicate either directly 
with the ICM or indirectly via the Movie 
Toolbox, which passes requests to the 
Component Manager, Tl^e ICM does not 
maintain time information for an image 


sequence—^the Movie Toolbox handles all 
timing considerations—but it docs main¬ 
tain the order and content of the images. 

The compression algorithm used affects 
the compression ratio and speed, symme¬ 
try, and image quality (e.g., loss charac¬ 
teristics). Different applications make dif¬ 
ferent compression trade-offs. QuickTime 
ships with three algorithms. The photo 
compressor implements the JPEG (Joint 
Photographic Experts Group) algorithm, 
which QuickTime uses for PICT images. 
The video compressor uses an Apple- 
designed algorithm that permits fast de¬ 
compression times while maintaining rea¬ 
sonably good picture quality. The video 
compressor allows interactive display of 
24-bii images; processes input video im¬ 
ages at 8-biu 16-bit, and 24-bit color 
depths; and supports both spatial and tem¬ 
poral compression. The animation com¬ 
pressor is based on an algorithm optimized 
for animation and computer-generated 
video data. 

The ICM also lets you obtain informa¬ 
tion about compressed images or about 
the facilities available for image compres¬ 
sion, select a specific compressor, and de¬ 
termine how much memory to allocate to 
receive a decompressed image. You can 
even display a compressed PICT file with¬ 
out performing any special processing. 
When installed on a system, the ICM cre¬ 
ates a new StdPix GrafProc proce¬ 
dure, which handles all requests to display 
pictures. Whenever an application issues 


the standard DrawPicture function to 
display a picture that contains compressed 
image data, the StdPix procedure de¬ 
compresses the image by invoking the 
ICM and delivers the decompressed im¬ 
age to the application. 

The ICM uses PICT op codes to store 
the compressed picture's image descrip¬ 
tion (i.e., its compression format and char¬ 
acteristics of the compressed image data), 
image data, transfer mode (sreCopy, 
ditherCopy, and so on), the accuracy 
with which the image should be decom¬ 
pressed, the matte pixel map, the mask re¬ 
gion, the mapping matrix, and the source 
rectangle of the image. Masks and mattes 
control which pixels in the source image 
are drawn to the destination. Mattes pro¬ 
vide a mechanism for mixing two images. 
Because the ICM stores the mask and 
matte images separately, you can apply 
different masks or mattes during decom¬ 
pression. 

A QuickTime application might give 
the user the option to specify a compres¬ 
sion algorithm that's based on performance 
characteristics such as size, speed, and 
accuracy. The ICM allows the application 
to choose the compressor component that 
meets the user's criteria. Many ICM func¬ 
tions accept special component identifiers 
that select the fastest or most accurate com¬ 
pression algorithm or the algorithm that 
produces the smallest compressed image 
from among those that are installed on a 
given system. coniinued 


QUICKTIME MOVIE TRACKS 

Time 



Figure 2: A QuickTime movie consists of multiple tracks that reference different 
data types on various media. Shown are five movie tracks, plus /^review tracks 
and a poster tract All tracts begin at the start of the movie, although the data does 
not always start at the beginn ing of a tract A track can end at any time, and 
QuickTime plays only those tracks that are active. Multiple tracks can be active at 
the same time. 
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THE COMPONENT MANAGER 



Figure 3: The Component Manager functions as a database that classifies objects 
by function and provides run-time hinding to functional objects using the standard 
toolbox routines, !t allows applications to find predefined classes of software and 
objects and registers hardware resources. Here, ' imdc ' represents the image 
decompression manager, * imco ' represents the compression manager, and 
^ clok ^ represents the system clocL 


The Component Manager 

The Component Manager allows applica¬ 
tions to find and use predefined classes of 
software objects at mn time, and it enables 
exiemal resources (e.g.^ digitizer cards) to 
register their capabilities with the system at 
mn time (see figure 3). Before QuickTime, 
any applications developer who wanted to 
support digitizer cards had to write cus¬ 
tom software for every device suppojied 
and change the software every time the 
hardware changed* With QuickTime's 
Component Manager, hardware is trans¬ 
parent 10 applications. The application 
merely makes a request to the Component 
Manager for a digitizer card with certain 
capabilities, and the Component Manager 
locates and communicates with compo¬ 
nents of that type. When you install a new 
QuickTime device, be it a frame grabber, 
video board, or DSP (digital signal pro¬ 
cessor) compression board, you just drop 
the QuickTime driver provided by the 
manufacturer into the Component Man¬ 
ager folder, and the new device operates 
transparently. 

The Component Manager uses standard 
Toolbox routines to provide a database 
service that classifies software and hard¬ 
ware objects by function and allows ap¬ 
plications to bind with functional objects at 
run time. It is designed to handle any kind 


of hardware or software module. Future 
modules that will be brought in via the 
Component Manager might include OCR 
(optical character recognition), color¬ 
matching schemes, and printing interfaces. 

Given a particular function type, the 
Component Manager can locate and query 
all components of that type. Tlie first step 
is to locate an appropriate component. The 
Component Manager does this with the 
high-level FindNextComponent rou¬ 
tine. The Component Manager keeps track 
of many characteristics, including a name, 
an icon, and an information string for every 
component registered with the system. 
You can also find out how many compo¬ 
nents of a specific type are available and 
obtain additional details about a specific 
component’s capabilities. Your applica¬ 
tion opens a connection to that compo¬ 
nent, and you can then use the compo¬ 
nent’s services. 

In this way, the Component Manager 
creates a level of abstraction between com¬ 
ponents and theii* client applications. In¬ 
stead of implementing support for a par¬ 
ticular data format, protocol, or model of a 
device, you can use a standard interface 
through which your application commu¬ 
nicates with all components of a given 
type and use the Component Manager to 
locate and communicate with components 


of that type. For example, components of 
type ■ imdc ' provide image-decompres¬ 
sion services. All the components of type 
^ imdc ■ share a common application in¬ 
terface, but each image-compression com¬ 
ponent may support a unique compression 
technique or take advantage of a special 
hardwaie implementation. Algorithm- or 
hard ware-specific variations of the com¬ 
pression interface are implemented by each 
' imdc' component. 

The Sound Effect 

QuickTime sends audio information to the 
Sound Manager, which then sends the data 
to the hardware. This is the path a digital 
audio track takes to get from your hard 
disk to your Mac’s speaker. The Sound 
Manager is a collection of routines that al¬ 
low applications to create, edit, and play 
sounds directly from the Macintosh speak¬ 
er or through the output jack of the com¬ 
puter—but it is not a part of QuickTime. 
Apple plains a new Sound Manager (which 
will still be separate from QuickTime) that 
will support high-quality 16-bit stereo 
sound hardware in addition to the Mac’s 
internal speaker. 

Individual components in QuickTime 
may support additions to the defined ap¬ 
plication interface, as long as they support 
the common routines. If you’re using com¬ 
mercially available hardware, such as 
video I/O board.s, sound boards, DSP ac¬ 
celerator board.s, or dedicated image com¬ 
pressors, you will find that most manu¬ 
facturers have chosen to implement an 
Apple-provided component on their hard¬ 
ware, However, you (or your card manu¬ 
facturer) may elect to create your own 
component. You might do so in order to 
create an entirely new function, such as a 
new filter Ibr a desktop publishing pack¬ 
age; to add multimedia capability lo a 
paint/drawing package; or to modify a 
component (e.g., adding MPEG [Moving 
Pictures Expeit,s Group] audio compres^ 
sion to an existing MPEG video-com¬ 
pression component). 

The Component Manager allows a sin¬ 
gle component to serve multiple client ap¬ 
plications simultaneously. Each client has 
a unique connection path to the compo¬ 
nent, which maintains separate status in¬ 
formation for each open connection. 

QuickTime Components 

QuickTime components are software ob¬ 
jects, overseen by the Component Man¬ 
ager, that provide a defined set of services 
to client applications. QuickTime ships 
with dozens of components, including 
compressor components; movie controller 
components, which let applications play 
movies using a standard user interface; 
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QuickTime: Hardware-Hungry 


F ew computer applications are as 
demanding as digital video. A 
QuickTime movie strains the ca¬ 
pabilities of processors, mem¬ 
ory, disks, video and audio circuitry, 
and the various pathways that join 
them, even on a Mac Quadra, Full-mo¬ 
tion, full-screen, full-color video re¬ 
quires a data transfer rate of approxi¬ 
mately 27 MBps. One minute of such a 
video requires over 1.5 GB of storage. 
To reduce storage requirements, Quick¬ 
Time implements on-lhe-lly compres¬ 
sion and is algorithm independent. 
However, many users may want to bud¬ 
get for an accelerator board. 

For most users, software-decom¬ 
pressed video is limited to small win¬ 
dows and low frame rates. QuickTime 


1.5 can play H-bit, 160- by 120-pixe] 
color moviCxS at 24 to 30 frames per 
second, or 320- by 240-pixe! images 
at 12 to 15 fps on a Mac LC 1 f. The 
speedy Quadra 950 can play back 8- 
bit, 640- by 4S0-pixel color movies 
with monophonic sound at 24 fps^ — 
Just shon of the 30 fps required for full- 
motion video. 

Working in a small image area is ac¬ 
ceptable for augmenting spread.sheets 
and word documents with video and 
animation clips, but it is not appropriate 
for video-intensive multimedia appli¬ 
cations that require larger images and 
faster frame rates. 

Fortunately, QuickTime-compatible 
hardware tools are available for audio 
and video compression, frame grab¬ 


bing, and acceleration of the video dis- 
play. 

Many boards include both NTSC 
and PAL inputs and outpuLs. Accelera¬ 
tor boards use dedicated chips, such as 
JPEG (Joint Photographic Experts 
Group) accelerator chips: RISC chips; 
and DSP (digital signal processor) 
chips. DSP chips are well suited for 
QuickTime acceleration because they 
can handle a variety of QuickTime 
tasks, including both audio and video 
compression as well as fax, modem, 
and telephony functions. Board prices 
range from $300 to $3000, depending 
on your needs {see “New Tricks for 
Slow Macs’" on page 198), However, 
regular QuickTime users will find the 
investment worthwhile. 


movie grabber components, which are 
data-handling routines that accept video 
and sound input and write data to Quick¬ 
Time movies; clock components, which 
handle timing sources and information; 
previewer components, which allow ap¬ 
plications to display preview informalion; 
and Video digitizer components. Custom 
components may also be provided by hard¬ 
ware vendors. 

The Component Manager classifies each 
of these components according to its type, 
the level of service it provides, and its 
manutacturer. It uses a four-character des¬ 
ignator to identify the type of service a 
component provides (e.g„ all image com¬ 
pressor components have a component 
type value of imeo). All components of a 
given type support a common application 
interface. 

The Componeni Manager lets compti- 
nents identify the service level they provide 
by specifying a four-chai-acter component 
subtype value. An image compressor com¬ 
ponent uses the component subtype val¬ 
ue to specify the compression algorithm 
that it supports. The component subtype 
value is meaningful only in the context of 
a given component type, and all compo¬ 
nents of a given type/subiypc combina¬ 
tion support a common application inter¬ 
face, However, components that share a 
type/subtype specification may support 
additional application routines that are not 
part of the basic interface. 


Finally, the Component Manager allows 
components to have a four-character code 
{published by Apple Developer technical 
support) that identifies the manufacturer 
of the component. 

^^uickTime could 
become a de facto 
cross-platform 
standard. 



Evolution In Progress 

QuickTime is an evolving technology. Ap¬ 
ple's initial focus has been on bringing 
video to the desktop. Because video is re¬ 
source intensive, Apple is continuing to 
improve software-decompressed video 
data rates. Most users, however, will want 
extra hardware to handle the burden {see 
the text box “QuickTime: Hardware-Hun¬ 
gry"" above), 

QuickTime still doesn’t handle all me¬ 
dia data types. For example, it has no fa¬ 
cility for dealing with SMPTE data U'acks, 


a standard in the video-editing world that 
QuickTime must support before it can be 
used in professional video-editing systems. 
QuickTime also isn’t yet MIDI-aware and 
doesn’t support CD audio systems, al¬ 
though Apple plans to add support for 
both. 

On the video front, Apple is working 
with Avid Technology (Tewksbury, MA), 
a marketer of Mac-based professional 
video-editing workstations. The compa¬ 
nies plan to merge QuickTime with Avid*s 
Open Media Framework Interchange, 
Avid’s file format for digital media com¬ 
positions, along with the underlying data 
for both. 

QuickTime’s flexible architecture and 
hardware independence have earned re¬ 
spect from the Mac community. With sup¬ 
port coming from Apple for Windows, and 
from third parties such as Silicon Graphics, 
QuickTime could take root as a de facto 
multiplaiform multimedia standard for the 
1990s. 


Andrew W. Davh is an independent mar¬ 
keting consultant focusing on high-tech¬ 
nology marketing communications and 
business development. His interests in¬ 
clude data acquisition and image pro¬ 
cessing. Joe Burke is president and a 
founder of Spectral Innovations in Santa 
Clara, California. His interests include 
DSP. You can contact them on BIX c/o 
**editors. 


230 BYTE • FEBRUARY 1993 










SOME ASSEMBLY REQUIRED 

ItANDALL A. NAGY 

Handung Input Events 

Using C ++ 



S ince standard C has no support for mouse and en¬ 
hanced keyboard events, programmers working 
in character mode must use whatever facilities 
the operating system provides, MS-DOS conveys 
mouse events to your program by way of inter¬ 
rupts. Under OS/2, you might use a device monitor. Unix 
options include treating /dev/mouse as a stream, us¬ 
ing _iocti calls, or exploiting signal events. In 
this article Til present a C++ solution to the problem of 
handling mouse and keyboard events—^a solution that's 
portable to DOS, OS/2, and Unix. 

Event is a C++ class library 1 originaJly developed to 
handle input from the DOS keyboard and mouse. Over 
time, I've extended it to OS/2 and Unix as well. Much 
as with Windows or OS/2 Presentation Manager, Event 
allows the DOS programmer a single point of entry to 
monitor all standard messages. Thus, the class support.s 
the development of event-driven programs. Til demon¬ 
strate how to use the Event class, and Til examine the key 
structures and class members that enable the class to do 
its job. I'll also discuss why C++ is uniquely suited to the 
development of portable, maintainable, reusable mod¬ 
ules. 

The Event Class 

Since Event was origimdly built as a C++ wrapper around 
lower-level operating-system keyboard and mouse rou¬ 
tines, it has been easy to port to other operating systems. 
By using ilie C++ ability to hide platform-specific func- 


The Event class 


manages mouse and 
keyboard input for DOS^ 
OS/2, and Unix 


lions and data behind a class 
interface, T've been able to en¬ 
sure that my code never used 
functions that would not be 
available to it on another oper¬ 
ating system. The code ITJ pre¬ 
sent here comes from the DOS 
implementation of Event. 

When dealing with multiple sources of input mes¬ 
sages, it’s crucial to serialize tho.se mes.sages. For ex¬ 
ample, while typing in a string, a user might decide to 
press a function key instead, or to click on a mouse but¬ 
ton. The Event class takes a two-pronged approach to 
handling this problem. Fve overloaded its central method, 
Ge tMessage, lo support two modes of message tetrieval. 
One fetches Input events of all types: characters, function 
keys, and mouse events. The other fetches whole .strings 
and preserves nonchaiacter events separately. To use tlie 
class, a program calls Ge tMessage, which returns results 
in a structure called MSG. Other member functions ex¬ 
ported by the Event class enable the program to get and 
set the mouse and cursor locations. 

There’s no need to initialize Event's data sunctures 
in order to use it, or to clean them up when you're fin¬ 
ished. Nor need you worry about device (e.g., mouse) 
setup. That's typical of C++, which provides class con¬ 
structors and destructors for these purposes. Constructors 
and destructors can handle setup and shutdown chores 
required by the class or the operating system and make 
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these issues transparent to the program¬ 
mer. This transparent handling of device 
and class initialization ensures that by the 
lime a program calls any members of the 
Event class, the method is primed and 
ready to do its job. In class construc¬ 
tors and destructors carry the name of the 
class in which they are defined. As you 
can see in listing U the destructor carries a 
tilde in front of its name. 

Constructive Coding 

Because of the freedom from data and de¬ 
vice initialization that class constructors 
and destructors provide, operating-system 
peculiarities used to control odd input de¬ 
vices (e.g., a mouse) can be safely tucked 
away inside class members. In DOS, this 
means that the command to turn on the 
mouse can be placed in the class con¬ 
structor, while the chore of turning off the 
mouse is placed in die class destructor (see 
listing 2). Just declaring lui instance of the 
Event class causes the constructor to run. 
When that instance goes out of scope, the 
destructor runs. 

At its lowest level, Event merely loops 
through the vaiious DOS device-monitor¬ 
ing interrupts, checking for input events— 
characters, function keys, and mouse- 
clicks. There are times, however, when 
you want more than a single message back 
from the keyboard—for instance, you 
might not want Event to return to you un¬ 
lit it has read a string of a certain size. To 
deal with this requirement in staud^ird C, 
you would quite naturally write another 
function to provide this new feature, Tlie 
same is true in C^f+, but you get to reuse 
(overhad) the function name. In the case 
of Event, 1 declared a primitive GetMes- 
sage function 

DOSMSG 

*GetMessage(char int); 

and an altemalive, stnng-buildiiig Get- 
Message function 

DOSMSG *GetMessage(BOOL); 

When you call Event: : GetMessage 
the compiler can detemiine which 
version to use only by inspecting the pa¬ 
rameters specified in the call. Since the 
compiler can easily distinguish Event: : 
GetMessage (BOOL) from Event:: 
GetMessage (char *, int) , there Vs 
no problem overloading the function. 

Note that class constructors and de¬ 
structors are always placed in the public 
portion of the class definition. If the pro¬ 
totypes for these two class members were 
placed in the private portion of the clas.s in¬ 
stead, not even the C++ class initializa¬ 


tion code would be able to call them. As 
their names imply, public members of a 
function or structure can be accessed by 
anyone able to create an instance of the 
class. Private and protected class mem¬ 
bers, however, can be accessed only by 
friend functions or other class members. 
In standard C, you can get much of the 
effect of the C++ private or public state¬ 
ment by defining functions as static in sep- 
tu-ately compiled files. However, in C++, 
the class permits these functions and other 
class members to reside within the same 
file, if desired. This ability to refer to stat¬ 
ic functions in other files not only eases 
the chore of code maintenance by provid¬ 
ing a map of Itow the class is to be used, 
but also allows for functions to be easily 
swapped between public and private views. 



can free your 
pro^am from 
operating-system 
dependencies. 



Unlike with static functions in C, when 
you move individual functions between 
visibility scopes in C++ you need only 
move the prototypes among the various 
sections of the class definition: private, 
protected, and public. You needn’t change 
the functions themselves, which may reside 
physically in other files. 

Having seen the advantage of function- 
name overloading and additional class- 
member scope classifications, you can see 
how the C++ class can free your program 
from operaling-syslem dependencies. 
Strange and cryptic device-level interfaces 
can be hidden in the private portions of 
a class, initialized quietly by class con¬ 
structors, and exported to the rest of the 
world through a public class member. The 
application programmer need only know 
which public class members are exponed 
and how to use them. The ability to rigid¬ 
ly define how a programmer is to use your 
code is a critical p^ut of providing your¬ 
self with a portable interface into other en¬ 
vironments. 

Certainly the ability to overload names 
and hide class members has the effect of 


making a program more portable. How¬ 
ever, when individual function names can 
so easily be overloaded, you can also see 
how C++ programs can be easier to de¬ 
velop and maintain. When a C++ function 
is modified, old programs can still keep 
their original entry points. If newer func¬ 
tions can differentiate themselves from 
older versions by at least one parameter 
(admittedly sometimes tricky), then obso¬ 
lete functions don’t have to be replaced— 
just overloaded and modified to call the 
newer version of the function. For the most 
part, old source code can remain virtually 
untouched. 

Although you can get the approximate 
effect of function-name overloading in C 
by moving, for example, the old function 
prototype into a #define macro that 
maps the old function name over to the 
new name, the C++ method just described 
belter documents what is taking place. Fur¬ 
thermore, since the old function can be en¬ 
tirely rewritten to support the requirements 
of the newer version of the function, C++ 
is much more powerful than simple macro 
substitution. 

In cases where speed is importaui (i.e,, 
where you don’t want the overhead of 
another call to a member function), C++ 
provides the new concept of inline func- 
tions. An inline function operates exactly 
like a multiline # define macro (a feature 
not all C compilers support), substituting 
its entire function body wherever the inline 
function is called. In the struggle between 
space and speed, inline functions always 
save you the overhead of a function call 
at the expense of final execution-code size. 
Weigh the costs, and use these functions 
where appropriate. 

The Event class has one inline function, 
Event ._mouse (see listing 1). It’s apn- 
vale member function declared inline to 
avoid incurring the overhead of an addi¬ 
tional call to the mo use-interface member 
function. I did this to speed up the call to 
the mouse interface, which is written in 
assembly language. (Note that the inline 
keyword in C++ is only a suggestion to 
the compiler.) Since the amount of as¬ 
sembly language in Event._mouse is 
small, the cost of inliiiing it is minimal. 

Dealing with Data 

With the overloaded GetMessage func¬ 
tion, you saw how the parameters of the 
function call dictate which call you use, 
rather than the other way around. You 
might even say that overloading can make 
your programs data-driven, in a narrow 
sense. Note that C + + supports variable 
numbers of arguments to functions and 
even permits you to assign default values 
to those arguments if you need to. 

continued 
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SOME ASSEMBLY REQUIRED 


Listing 1: The Event class. 

class Event { 
public I 

DOSMSG DosMsg,- 

// Class overhead and management; 

Event 0; // Class constructor 

'-Event 0; // Class destructor 

if Mouse-specific functions; 

BOOL HasMouse(J; 

POINT WhexeMouseXY {); 

BOOL SetMouseXYdnt, int) ; 
if Keyboard-specific functions; 
int WhereXO; 

int WhereY () ; 

POINT WhereXY(); 

BOOL GotoXY(int, int); 

// Message retrieval; 

DOSMSG *GetMessage{char int); 

DOSMSG *GetMessage(BOOL); 
it Miscellaneous functions; 
void BellAlert(BOOL); 
private: 

int' ClX; // Keyboard cursor (cursor #1) 

int ClY; // ibid, 

int C2X; // Mouse cursor (cursor #2) 

int C2Y; // ibid, 

int BUTTON; // VL', ’R’, NULL code 

int CTRLKEY; // Second value of scan code 

int hx, cXf dx; // Used for register calls 

BOOL bMouseOn; // TRUE = mouse installed 
BOOL bBellOn; // BEEP on error 
int GetEvent{); 

// inline 4speed; 

int _mouse(int, int *, int *, int *); 
int MouseStatus (); 

// Return FALSE (0) if no mouse 
BOOL MouseReset{); 
ii Only used for graphics mode 
void install_cursor_image(void); }; 


Listing 2: Events constructor and deslructor. 

Event;:Event(){ 

CTRLKEY - NULL; 
bBellOn = TRUE; 

// Return TRUE if mouse installed 
bMouaeOn ~ MouseReset(); 
if(bMoussOn = TRUE) { 
bx = cx = dx = 0; 

// Turn the mouse on 
mouse(MOUSEON, fibx, &cx, £dx); 

// Set C2X, C2Y, and BUTTON 
MouseStatus();} 

// init keyboard stuff 
WhereXY {); 

setcursortype(NOCURSOR); } //Event{) 


Event::^Event(){ 


if(bMouseOn = TRUE) ( 


// Turn the mouse off 


bx = CX = dx = 0; 


_mou3e(MODSE OFF, Sbx, cx, 

&clx) ; 

} else { 


// Destruct keyboard stuff 


// (not needed on DOS) 


I 

setcursortype ( NORMALCDRSOR) ; 

} //~Event t) 


Listing 3: Checking for Windows enhanced mode. 

. ******************************* 

; Check for windows 3,0, 2,0 
; AL = 1 if found, else AL = 0 
, ******************************* 

is_win30 proc near 

mov ax,l600h jtest for enhanced mode 
int 2Fh 

or al,al ;extended check, AL==00h 

jx rstest 

cmp alfSOh ;extended check, Mi=80h 

je rstest 
found it: 


mov 

al.l; 

;set AL 

ret 


;return found 

rstest; 



mov 

ax,4680h 

;see real or standard? 

int 

2Fh 


or 

ax, ax 

;if AX^^O 

jz 

founci_it 

;then we got it 
; else 

xor 

al, al 

;reset AL 

ret 


;return not found 


ls_wln30 endp 


, ******************************* 
r 

; Check for Windows 3.1 
; CX = 3 enhanced, CX = 2 standard mode 
- ******************************* 

is_win31 proc near 

mov ax,160ah ;windows there? 

int 2fh 

ret 

is_w±n31 endp 


******************************* 

Give up time slice to Windows VM 
******+************************ 


to_win31 

proc near 


mov 

ax,352fh 

;get DOS vector 

int 

21h 


move 

ax, es 


or 

ax, bx 

;ls it there? 

jz 

no_need 

; nope.., 

mov 

ax, 1680h 

;back to windows 

int 

2fh 

; give it up 

no_need; 



ret 



to_win31 

endp 
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SOME ASSEMBLY REQHRED 



A simple, single data structure lies at 
the heart of the Event class. In the DOS 
implementation, IVe named that structure 
DOSMSG. Although the data structure 
can differ from platform to platform, that 
wasn’t required for the Event class: The 
structure was entirely adequate for the way 
events are gathered in OS/2, Unix, and 
DOS. However, if you need to preveni 
other classes from accessing some por¬ 
tions of a structure, then C ++ allows you 
to declare parts of a structure private or 
public in the same manner as you would 
for a class. The default scope for class 
members is private, however, whereas 
the default scope for data structures is 
public. 

Wlien a DOSMSG structure is detected. 
Event: : Get Mess age (BOOL) returns a 
pointer to a structure that identifies all the 
information generated by the message. For 
example, mouse messages contain both 
the point at which they were generated (in 
the standard PC coordinate system, where 
0,0 refers to the upper left corner of a 
positive coordinate plain) and what event 
caused the message (e.g., left mouse button 
or function key). Keyboiud messages, on 
the other hand, contain a keystroke iden¬ 
tifier and the location at which the key was 
pressed. 

The message structure is declared as 
follows: 

typedef struct tagDOSMSG 
[ 

int Type; // (key, mouse, etc,) 
int Msg; // KEYS,H if key, 

// or mouse-message-id 
POINT pt; // location 
} DOSMSG; 

POINT is just a pair of integers. This smic- 
lure is sufficient to convey all keyboitrd 
and mouse activity to programs on three 
operating systems. The DOSMSG,Msg val¬ 
ue is a signed integer; however, those de¬ 
siring belter support for double-byte char¬ 
acters might want to change the type to 
unsigned. 

Using the Event Class 
Once a class has been defined, C++ al¬ 
lows you to use it directly or to deove a 
new class from it that inherits (but can re¬ 
define or extend) its functions and data. 
To subclass Event, you would use the fol¬ 
lowing syntax: 

class l^Event; public Event {-,}; 

This says, ‘^Create a new class named 
MyEvent based on the public portion of 
the Event class.” If you Just want to use 
the class directly without any further mod¬ 


ification, you need only declare an instance 
of it. You can do this either with the C++ 
new operator (close cousin to C’s mal- 
ioc), or on the stack with a declaration 
like 

Event InstanceOfEvent; 

which calls the class constructor In¬ 
st anceOf Event .Event without further 
intervention. In C++, class constructors 
can have arguments and, like other class 
members, can be overloaded. Aside from 
being called once when the class is cre¬ 
ated, class conslructors cannot be called 
by nonmember functions. Class destruc¬ 
tors, on the other hand, can be called by 
anyone at any time and typically are not 
overloaded. 

Here’s how you declare and then use 
an instance of the Event class: 

DOSMSG *pMsg; 

Event InstanceOfEvent; 

// Constructors are called 
pMsg = 

InstanceOfEvent-GetMessage 
(BOOL); 

This call to the overloaded function Get- 
Message in class Event will return the 
proper result: a pointer to a message stme- 
lure. 

When I first learned C++, 1 was in¬ 
trigued by the ability to apply the C array 
operators and “->” to any class 

meml>er. Unlike standard C, C++ alIow.s 
pointers to classes, data, and function.s 
within classes to be manipulated Just like 
C arrays. If you wanted to pass a pointer to 
Event to another set of routines that would 
need to work with the class, you could use 
pointers in this way: 

main() 

{ 

Event myEvent; 

ReadSomeData(&myEvent); 

// The is required. 

} 

ReadSomeData(Event *pEvent) 
// Could also be a void 

{ 

MSG *pMsg; 
pMsg = 

pEvent->GetMessage(&pMsg); 

} 

Once again, note that passing function 
pointers around is something you can han¬ 


dle in standard C (perhaps with a few clev¬ 
erly defined macros tossed in for good 
measure), but in C++ your code will be 
much more readable and easier to maintain 
over time. 

You may have noticed that under DOS, 
Event spends much of its time polling de¬ 
vices. On preemptive operating systems 
like OS/2 and Unix, this polling activity 
is not much of a problem, since sharing 
the CPU is accomplished by the kernel, 
without your program’s knowledge. Shar¬ 
ing the CPU under DOS, however, is a 
real issue. 

Fortunately, running Windows in en¬ 
hanced mode allows the 386 processor to 
run a DOS program in its own VM (virtu¬ 
al machine). This means that preemptive, 
nondeterm ini Stic multitasking can take 
place. Listing 3 shows how Event can de¬ 
tect that it’s running in a Windows en- 
hanced-mode VM and surrender lime to 
Windows. 

You might also want to execute anoth¬ 
er itiiemal function while Event is check¬ 
ing for input. In such cases. Event could 
easily be modified to accept a pointer to a 
class (or to a single binclion) that would be 
called while Event was wailing for user 
activity. In this manner, the Event class 
itself could also provide your program with 
a platform-independent method for sim¬ 
ple multitasking. 

The C + + Advantage 

1 have focused on some of the practical 
aspects of using C++ in real-world pro¬ 
gramming situations, rather than on the 
more academic discussions of the advan¬ 
tages of using object-oriented program¬ 
ming techniques. The key advantage of 
using a language like C++ is not so much 
tlial it can do things dial no other language 
can do, but that it can help you think in 
ways that you otherwise might not have 
considered. 

Learning objcci-oriented design con¬ 
cepts and adapting them to the way you 
write your code today can also make port¬ 
ing and maintaining that code much easi¬ 
er in the future. However, there’s no sub¬ 
stitute for good design. If you start with a 
good one, C++ will help you maintain it 
over time. ■ 

Editor’s note: The complete listings de¬ 
scribed in this article are available elec¬ 
tronically. See page 5 for details. 


Randall A, Nagy is a principal software 
dev elop m e nt e n gi neer fo r Info rm ix i n 
Lenexa, Kansas. He develops Windows, 
Unix, and OS 12 soft^^are. You can reach 
him on BIX do editors f or on the Inter¬ 
net at rnagy@informix.com. 
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SOFTWARE CORNER 


BARRY NANCE 

A Small Browser 
WITH Everything 


W hai features could I possibly 
offer in a DOS-based browse 
utility to make you switch from 
what you Ve got? Superfast ac¬ 
cess to large files might tempt 
you. The ability to spawn the file browser 
as a resizable text window from within a 
program should pique your mleresi. LAN 
awareness (ix., file sharing) is a possibil¬ 
ity; it’s more a necessity than a luxury 
these days. 

How about fast search operations using 
the Boyer-Moore algorithm? If you’re still 
not convinced you’d want it, what about 
having the source code at your disposal 
for customization or incorporation into 
other programs? This month’s selection is 
LIST, a file browser that incorporates all 
these features into a simple but quite handy 
utility. 

Eyeing the Browser 

Some DOS-based file browsers operate 
slowly on large files or can’t process them 
at all. To avoid diis problem, 1 designed 
LIST to sometimes treat a file as a collec¬ 
tion of lines of text and sometimes as a 
random-access set of blocks of characters. 


LIST is a text^ 
viewing utility with 
all the extras 

This unusual mixture of line-oriented and 
random-access file I/O lets LIST move 
quickly through a file and still display the 
result in textual form. You can view the 
end of a 100-MB file about as quickly as 
you can view the next screenful. 

If invoked with no command-line pa¬ 
rameters, LIST asks for a filename. You 
can give LIST a single parameter—a file 
specification indicating the files you want 
to see—and the browser will operate in 
full-screen mode. You can use four addi¬ 
tional parameters (ix., the comer coordi¬ 
nates) to make LIST window itself on the 
screen. 

You can run the executable file as a 
child process from almost any language 
(or shell to it from BASIC). From C, you 
could use the following to spawn LIST as 
a window in the middle of the screen, 
showing all the files in the current direc¬ 
tory: 


spawnl (P_WArT, "list. . 

"4", 'aO", "22", "70",NULL) ; 

in addition to using the cursor and oth¬ 
er keypad keys for scrolling and paging, 
LIST has a toggle key for wrapping lines at 
the light side of the window and displaying 
a file in either hexadecimal or ASCII form. 
The bottom line of the browser’s screen 
shows the file’s size and the date and time 
the file was last updated. LIST restores 
the screen upon exit, so you don’t lose 
track of what you were doing when you 
launched. Finally, you can shell to DOS 
from within the browser. 

When you search for text in a file, you 
tell LIST whether the search should be 
case-sensitive. LIST uses the Boyer-Moore 
algorithm to move quickly through the file. 
(Having the source code lo the search rou¬ 
tines may be reason enough to get LIST.) 

I used Borland’s C compiler to develop 
LIST, taking advantage of Borland-spe¬ 
cific library routines such as clrscr (), 
clreol (), gotoxy () ,and textattr () 
to make life easier. You can use any ver¬ 
sion of Turbo C or Borland C++ to per¬ 
sonalize LIST, m 


n/l A C / T o m Thompson 


Pump Up the Finder 

A common complaint against System 7.0 is that copying files 
takes longer. Because the System 7.0 Finder lets you run 
copy operations in the background or abort them with a mouse- 
click, it needs to take brief breaks during the copy process. 
These breaks allow CPU Lime for the Mac OS (to handle user 
events) or other applications. 

SpeedyFinder?, a shareware Control Panel by Victor Tan, 
does some clever patching to speed file copies without sacri¬ 
ficing usability. SpeedyFinderV iillocates larger buffers (whose 
size is determined automadcally or by the user) to read more data 
blocks and boost file-copy throughpuL My timings show that the 
file-copy time for sending files through an Ethernet network 
was halved, while the time for copying files between hard drives 
was reduced by nearly a third. Spe^yFinder? also eliminates the 
zoom rectangles that appear when an application launches, and 
it displays icons that indicate floppy disk type. 


UNIX/Ben Smith 


A Programming Perl 

T here are several ways to run a recursive-directory grep 
(i.e., search for a regular expression in all the text files in a 
directory tree). For example, you could issue the following 
command string: find . -type f -1 -exec egrep 
search-string {} \. You could also write a more flexible re¬ 
cursive grep in C, hut thaf s hardly a trivial matter to accom¬ 
plish. 

If you choose Perl instead of C, however, the task gets a lot 
easier. Piet van Oostrum’s excellent freeware, an rgrep Perl 
script, shows this simplicity. He’s implemented rgrep in just 
184 lines of Perl, and his program includes a help menu and a 
handy collection of options. 

Van Oostrum’s rgrep also does things that would be diffi¬ 
cult or impossible with the find, and egrep combination, like 
silently skipping binary files and scanning compressed files 
intelligently. 


Editor’s note: Software Corner highlights public domain, freeware^ and shareware programs. The programs are available 
electronically. See **Program Listings" on page 5 for details. We solicit your contributions. We pay $50 for any program we use. 
Write to: Software Corner, BYTE, One Phoenix Mill Lane, Peterborough, NH 0345S. 
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For the second consecutive year, Progress 
resoundingty swept all 18 categories of the 
Varrusiness Report Card, And for the fourth 
year in a row, Progress came 
out on top in the Datapro sur¬ 
veys, Once again, users rated 
Progress superior to com¬ 
petitors on everything from strength of product 
to quality of service and support. Which is only 
logical, since Progress is the one develop¬ 


ment system that gives you the flexibility to 
build and implement high performance 
applications independent of platforms and 
database systems. It even 
lets you deploy any applica¬ 
tion in both multi-user and 
client/server environments. But 
don't take our word for it. Listen to a source 
far more convincing. Your peers. For survey 
results or a test drive, call 1-800-4 Progress. 


PFDGRESS 

SOFTWARE 


THE APPLICATION DEVELOPER’S CHOICE. 


Phoghe$s applications are fully portable acrn^ the broadest spectnitn of hardware platforms, operating systems, network protocols and user inter¬ 
faces, So many, in fact, that we had to list them here in small type: aix,™ ctos, HRfux,'" Novell* nlm, osp/t,* osfi* 05/400.'“ unix* ulthix,™ vms" 

XENIX.* MICROSOFT* WINDOWS,™ X WINDOWS,™ DEC net,™ t-AN MANAGER.™ neiBIOS,™ NOVEL!* 5FX/iPX, TCP/lP and SNA Al'PC LU 6.2, AlsO, 

Progress lets yon process information in other databases, including As/400. c-isam.™ CT-tSAM,™ oracle, Rdb, and rms. 
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MARK J. 
M I N A S I 


A New OS/2 


T here is no shortage of good news 
this month. By the time you read 
this, IBM should have released a 
new version of OS/2 (called 2.01 as 
this went to press) that’s not only 
faster in the graphics department but also 
supports Windows 3.1 binaries. And de¬ 
velopers will love the Professional Devel¬ 
oper’s Kit CD-ROM, which contains every 
piece of IBM software even vaguely re¬ 
lated to OS/2. 

ServicePak 

Although the new version of OS/2 should 
be generally available by the time you read 
this, I’ve been working with IBM’s Ser- 
vtcePak, which updates your current copy 
of OS/2 2.0. You can find the upgrade 
either in the IBMOS2 forum on Com¬ 
puServe or on IBM’s BBS at (404) B35- 
6600, or you can order the disks for $24.95 
by caUing (800) 342-6672. 

The ServicePak includes major im¬ 
provements in the Micrografx 32-bit 
graphics engine, and support for Windows 
3.1 binaries is on the way. Other im¬ 
provements include ISO fonts and a Su¬ 
per VGA driver. 

The graphics engine visibly improves 
the GUI speed on OS/2 2.0. For example, 
moving windows around on the Work¬ 
place Shell desktop is quicken But it’s not 
excepnonally faster, and it look me a few 
minutes to figure out why. Much of what 
makes graphics fast or slow is tlie graphi¬ 
cal driver, and the basic VGA driver that 
Tm using on my OS/2 system (none of the 
generic ETdOOO drivers seems to work on 
my system) still employs mainly 16-bit 
code. But having the internal manipula¬ 
tions run faster has provided a boost to 
system performance. Perhaps 32-bil VGA 
drivers for us local-bus users will appear 
one day or, as 1 imagine in my fondest 
dreams, perhaps S3 accelerator drivers. 

There are still some annoying aspects 
to OS/2 that have not been addressed in 
tlic latest update. Like many OS/2 users, I 
boot OS/2 on some days and DOS on .some 


others, using the boot/dos orboot/os2 
command. Doing this, however, leads to a 
mildly problematic disk condition that 
CHKDSK refers to as “cross-linked ex¬ 
tended attributes.” There seems to be noth¬ 
ing one can do about this except to run 
CHKDSK from a floppy disk. 

To this point in OS/2 history, this prob¬ 
lem has been, in general, innocuous. The 
updated OS^, however, seems a bit more 
sensitive to it than previous versions; I was 
unable to open my Drives folder unlil I 
booted from a floppy disk (no small ta.sk in 
the OS/2 world, as those who’ve done it 
know) and then used CHKDSK to elimi¬ 
nate the cross-linked extended attributes. 

On the other hand, the Windows 3.1 
support in this release is very good—bet- 

IBM’s ServicePak 
and a new CD-ROM bring 
a flood of OS/2 goodies 



ter, in fact, than I expected. The common 
dialog boxes have appeared for opening 
files and printer and font selection, and 
the Program Manager looks just like Win¬ 
dows 3. Ts Program Manager. 

The speed of video operations matches 
that of 3.1. There are even some video op¬ 
erations that are faster under OS/2 than 
under 3.1. OS/2 doesn’t appear to incur 
much extra overhead. The bottom line: If 
you’ve been avoiding OS/2 solely because 
you’re afraid that it won’t run as quickly 
on your system as Windows will, you no 
longer have a reason not to run OS/2. 

There is, however, an oddity about this 
release. Since April, IBM has released 
many patches that speed up the system or 
make it more stable. Perhaps the most 
famous is the file IBM1S506.ADD, which 
is a driver for hard disks that emulates 
the standard ST506 interface on IS A-bus 
machines. Downloading and adding 
IBM1S506.ADD speed.s up disk access 
wonderfully under OS/2, and anyone 
who’s not got this file yet should defi¬ 
nitely get it. IBM advises you to down¬ 
load and apply the ST506 patch to the Ser- 
vicePak-equipped OS/2. Fm not .sure why 
IBM didn’t just put the updated drivers 
and patches in the ServicePak, but Fm us¬ 
ing die beta version; perhaps the final ver¬ 
sion won’t have this problem. 

OS/2 Freebies 

I got the Professional Developer’s Kit CD- 
ROM disc in Ihe mail the other day, and 
my first thought was, “Hallelujah!” Any¬ 
one who’s installed OS/2 from floppy disks 
knows that disk flipping gets a bit old af¬ 
ter you’ve reinstalled OS/2 for the third 
time. Hie idea that the whole bloody thing 
can be installed with just a few commands 
is the best news Fve had since I started 
working with OS/2 five years ago. 

After a bit of fiddling and some advice 
from some very helpful people at IBM, 1 
got the thing running. It was truly great to 
finish an entire OS/2 installation m just a 
few minutes. 1 called the IBM folks who’d 
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GrcU 200 on Inquiry Card. 


“WORLD’S SMALLEST 
COMPUTER” 

CREDIT CARD 
SIZE PC 



Now embed a 14MHz DOS 
compatible PC board in 

places where you thought it 
was impossible. It is now 
simple and inexpensive to 
build a 

Palmtop, Data Collection Unit, 
Portable Communications 

Device, PDA, Pen based hand 
held unit, and more... 

ET3000 

• 8086/80186 CPU 

• Runs at 14MHz 

• Fully compatible with DOS 3.0+, 

• 1MB RAM, 256K SRAM, 532K 
EPROM (Optional larger size 
DRAM, SRAM available) 

• Socket for PCMCIA memory 
card CGA and LCD support 

• Keyboard, serial port RS-232 or 
RS485 support 

• Low power consumption 

• Optional peripheral board for 
FDD, IDE, controller, parallel, 
mouse port, analog to digital 
converter, sophisticated control 
functions. 

Call for sample unit and complete 
development kit pricing. 

Phone (800) 662-8904 
InVl 1-508-975-4392 
Fax (508) 689-8351 

Custom hardware 
and software 
designs available. 

NASCOM COMPUTER CORP. 

70 Flagship Drive, N, Andover, MA 01845 


HANDS ON/BEYOND DOS 


helped me to tell them how simple it turned 
out to be, and I asked how they planned 
to sell this CD-ROM version of OS/2. 

“We*re giving il away/* they replied. 1 
had to ask if Fd heard them correctly. I 
had, but there was a catch. This is all beta 
software, and IBM doesn't plan to release 
the final CD-ROM with all the software 
that*s on this disc. It turns out that there's 
a lot more on there than just OS/2. 

I hadn't looked at first. Since it*s a de¬ 
veloper's product, I figured Fd find a C 
compiler, a linker, some libraries, a de^ 
bugger kernel, and the latest OS/2 beta 
version. But when I looked closer, my 
mouth dropped open. Besides the Service^ 
Pak, it includes the latest C/2 compiler, 
the debugger kernel, LAN Server 3.0 (serv¬ 
er code, as well as requesters for DOS and 
OS/2 workstations), NetWare and TCP/IP 
code for OS/2 2,0, the Developer's Tool¬ 
kit (containing tons of goodies and .sample 
code along with several books, including 
the “red books'* IBM distributes with tech¬ 
nical information on OS/2 and PS/2s), and 
several product iviiy tools* 

There's more on this disc than buyers of 
the original OS/2 I *0 SDK {Software De¬ 
velopment Kit) got for $3000. The pro¬ 
ductivity tools consist of a nifty collection 
of Presentation Manager utilities, including 
a magnify tool that works like the zoom 
tool shipped with the Windows SDK, a 
program that creates a single-disk bootable 
floppy disk for OS/2, a simple drawing 
program, a program-execution timer, a 
world globe viewer that shows the part of 
the world currently in daylight and the part 
that's in darkness, a screen-capture pro¬ 
gram, and many others. 

Visual Rexx 

Of all the productivity tools on the disc, 
Fve played mostly with a single item that 
appeared down on the bottom of the list: 
Visual Rexx, a command scripting lan¬ 
guage that*s similar to the DOS batch lan¬ 
guage, a TSO clist, a CMS exec, ora 
Unix shell script. 

Fm not the world's greatest fan of C 
programming. That's not an indictment of 
C programming or C programs; it's just 
one man's opinion. Fm not a professional 
programmer most of the time; I mainly 
consult, teach seminars, and write books. 
The only code 1 write these days is small 
utilities. 

I loved Visual Basic for Windows for 
this reason: 1 could bang out a quickie util¬ 
ity in a few hours, even if I hadn't picked 
up Visual Bask in a few months. li*s easy 
to learn, and it provides immediate grati¬ 
fication. I have grumbled many times 
about the fact that Microsoft has a Visual 
Basic for OS/2—the Visual Basic manual 


is riddled with references that say things 
like “if you've got the OS/2 version of Vi¬ 
sual Basic,./'—but refuses to sell it. 

What a pleasure it was to find Visual 
Rexx, which is much more powerful than 
the DOS batch language and has been sup¬ 
ported in the OS/2 Standard Edition since 
version 1.3. But Rexx, like most proce¬ 
dural languages, has been slow to support 
GUIs directly. Visual Rexx solves this by 
simply adding a few functions to the basic 
Rexx repertoire that allow you to write 
Rexx routines that can put windows on 
the screen, draw objects, display text, and 
do all the things that you need done to 
build your own small Workplace Shell 
routine. In just a few lines of code, you 
can put up File/Open dialog boxes and 
build windows, listboxes, radio buttons— 
you name it. 

Notice 1 said that Rexx is suitable for 
building small routines. There's no get¬ 
ting around the fact that Visual Rexx is 
interpreted, rather than compiled. But it's 
still pretty fast; a Visual Rexx routine 1 
wrote to run under OS/2 2.0 outpaced a 
similar Visual Basic routine under Win¬ 
dows 3.1 on the same machine. If IBM 
decides to ship Visual Rexx with all copies 
of OS/2—even the nonbeta ones—^ihen it 
could gel a real leg up on Microsoft, which 
makes Visual Basic an extra add-on. 

But to get back to the Professional De¬ 
veloper's Kit itself: What is its future, and 
how do you gel a copy? The IBM folks I 
talked with said that they intend to update 
it with new products, but only beta prod¬ 
ucts. The license agreement on all the soft¬ 
ware expires when the shrink-wrapped 
version appears; for example, the Novem¬ 
ber release of LAN Server 3.0 made my 
license for the beta version evaporate. If 
you like the beta product, IBM wants you 
to huy the final product—not an unrea¬ 
sonable request when you consider that 
the beta product doesn't cost a dime. 

At this writing (late fall 1992), IBM was 
offering this CD-ROM free to any member 
of the IBM DAP (Developer's Assistance 
Program), You can get a DAP application 
by calling (800) 342-6672, by leaving a 
message in die OS2DEV forum on Com¬ 
puServe, or by visiting an IBM booth at 
any trade show where the DAP exhibits. 
Get it while you can: It's possible that IBM 
may decide to restrict this to “profession¬ 
al developers," whaiever that means. ■ 


Mark J. Minasi is a technical educator 
and author. His Arlington, Virginia-based 
firm runs seminars on advanced PC op¬ 
erating systems. He has recently authored 
Inside OS/2 2.0 Jrom New Riders and The 
Windows Problem Solver Jrom Sybex, You 
can reach him on BIX as "'mjminasifi 
















Type Contention 


I upgraded from Windows 3,0 and 
Adobe Type Manager to Windows 3.1 
a few months ago, and Vm having a 
problem using the TrueType screen 
fonts. I have a 486/33 with 16 M B of 
RAM and a Diamond Stealth video card 
with 1 MB of RAM. Fm running Win¬ 
dows at a resolution of 800 by 600 
pixels. 

The problem occurs when Tm typing 
a letter in Word for Windows and highlight words in 
boldface or italic. When 1 type the word have in boldface, 
every subsequent in.stance of the letters h, a, v, and e on 
that line appears as a mix of nonnal and boldface text. 

This behavior sometimes continues throughout the whole 
document. Occasionally, Til go to the original line and 
delete a character, and Word acts like it updated the whole 
screen because that line corrects itself. Because of this, 1 
find it a nuisance to work with TrueType fonts and have 
stuck with ATM. 

Any idea what’s wrong? 

Eric Carlino 
Glenvien^ ft 

Your problem Is a conflict between TrueType and ATM. 
Windows is confused because it doesn't know which 
screen font to display. Either use ATM (go into the Win¬ 
dows cotitrol pane! and turn off the TrueType options) or 
disable ATM, Trying to use ATM and TrueType simultane¬ 
ously will continue to cause problems .—Stan Wszola 


Document Management for the Next Computer 

I am interested in information on search-and-reirievaJ 
systems. This system must work witli a scanner. Td like 
to be able to fax from my machine and perform text re¬ 
trieval on this data. 1 expect to manage 100 to 300 docu¬ 
ments per day. About 75 people will have access to this 
data, possibly through a WAN (wide-area network). We 
would run this under Unix on Next computers and possi¬ 
bly Wyse terminals. Do you have any recommendations? 

Cindy Castillo 
Austin, TX 

When we think of document management and Unix, 
usually think of large, custom-developed systems that 
manage terabytes of information, A good example is Ihe 
system at the U.S. Patent and Trademark office. Even 
though the databases may still be huge (e.g., the Univer¬ 
sity of Tor onto has a Kodak optical jukebox—driven, tera¬ 
byte-size system), the user inte/face is much more to the 
scale and taste of the nontechnical user, and the worksta- 
lions are from Next. You nuty see the result of that project 
appear as a commercial product shortly. 

There's also a need for document management systems 
that are on the megabyte to gigabyte scale, like yours. 
There are a wide spectrum of products for personal com¬ 
puters. For the Next computer, you can look in Next's 
third-party products catalog. One product that fits your 
needs is Document Manager, which is available for $995 
from Boss Logic (1901 Landings Dr., Mountain F/cw, CA 


94043, (415) 903-7000; fax (415) 903- 
7009). 

For the scanner system you want, you 
might t?y the OCR Servant products 
from HSD Microcomputer U S, (1350 
PearAve., Suite C, Mountaui Wen’, CA 
94043, (800) 828-5522 or (415) 964- 
1400; fax (415) 964-1538). Evaluate 
them carefully, as BYTE has not tested 
these products ,—Ben Smith 


Addressing the Hardware 

I ’m an Amiga user, and T recently received an IBM PS/2 
for controlling a robot Fm building. I can figure oul 
how to build a card^ but I have no idea how to address it 
from Borland C. Do 1 need to know which card slot it is 
in, or do 1 set the address on the card itself? Also, how do 
T address I/O space and not system space? 

Jonas Klein 
Northfield, MA 

The system architecture of Intel-based machines like the 
IBM PSI2 is significantly different from that of Motorola- 
based machines like the Amiga. Amiga peripherals are 
memory-mapped into the system address space. Although 
inteiface cards may also be memory-mapped in the Intel 
architecture, the PSi2 has a separate HO bus for commu¬ 
nicating with peripherals. 

Whetheryou decide to use the HO bus or memojy map¬ 
ping to communicate with your peripheral card, you need 
to decade ihe addresses on the card itself The Micro 
Channel interface adds a level of complication since, to 
meet specifications. Micro Channel boards should pro¬ 
vide the ability to dynamicaily configure their address 
HO ranges imng a setup utility. However, it is possible 
to inform the Micro Channel bus that your address ranges 
are hard-coded and cannot be adjusted. This is probably 
suitable for an exper imenter's hand-built card, although 
it's unsuitable for a commercial product. 

Once you ve solved the hardware problem, communi¬ 
cating with the card from a high-level language is 
straightforward. Borland C provides low^-level calls 
called OUTPORT and INPORT for writing and reading 
words. Bytes can be written with OUTPORTB and 
INPORTB. Microsoft compilers provide similar capabili¬ 
ties. It is also rather simple to write the low’-level interface 
code in assembly language and call that directly fr om 
your C applications .—Raymond GA Cote 


TV vs. Computer 

W hen T turn on my 386 computer and Super VGA 
monitor, they send noise through the house wiring. 
The TV reception through the antenna gels fuzzy, and the 
situation has become a bone of contention with my 
family, WhaFs happening, and how do I fix it? 

Andre Segui 
Clermont, GA 

You're going to get RF radiation from all parts of your 
computer — that's the nature of the beast. RF radiation 
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can sneak out of the equipment through the case open¬ 
ings, the case itself, cables, modem connections—you 
name iL Too much, and you start to obliterate radio and 
TV reception. 

To minimize the problem, make sure that all your 
equipment is rated for FCC Class B certification (i.e., 
consumer-equipment certification) and that your machine 
is instailed with all the manufacturer*s case parts in 
place. Keep your cables as short as possible, and use 
good-quality wire for video, modems, and printers — 
shielded if possible. For the TV antenna, a good-quaiity 
75-ohm shielded cable will filter out a lot more noise than 
a standard flat 300-ohm cable. Keep the computer as far 
from the TV as possible, and try to plug it into a dijferent 
circuit if you cam 

If all else fails, invite the rest of your family to use the 
computer, and get them hooked on it. If they appreciate 
having one in the house as much as you do, perhaps 
they’d stop complaining !—Howard Eglowstein 


Not Ready Reading Drive A 

I 'm writing a DOS data acquisition program that writes 
data to tlie disk. Fd like to intercept any errors generat¬ 
ed when the program tries to write to a floppy drive (i.e„ 

A or B) that doesn’t contain a floppy disk. I work mainly 
in FORTRAN, with some subroutines in assembly 
language. 

Tve tried using FORTRAN’S INQUIRE command and 
several INT 21 h variations, but Tm still getting **Not 
Ready Reading Drive A - Abort, Retry, Fail?’’ messages. 
Commercial packages hajidle this. How can I? 

Bert van de Burgt 
Tallahassee, FL 

DOS handles disk errors through its critical error han¬ 
dler, INT 24. When an error occurs while trying to read 
to or write from a device, DOS sets the processor regis¬ 
ters with error codes and other information and executes 
an INT 24. The default error handler gives the 
Abort, Retry, Fail?” prompt, but you re free to install 
your own handler. That's how the commercial packages 
do it. 

Before accessing the disk, make sure your program 
takes controi of INT 24. If something goes wrong, your 
prograrn s handler will get control and can handle the 
error any way it wants to. Any good DOS programmer's 
reference will have the details of how INT 24 works. 

—Howard Eglowstein 


[Vlacs on the Internet 

I have noticed an increase in information on the Internet 
and how to reach it. The on-line services provide con¬ 
venient E-maii, but is it possible to have a network con¬ 
nection on a Mac with a dial-up service? 

I have used NCSA Telnet with FPT to transfer files to a 
Silicon Graphics Iris Indigo, but both mafchines were con¬ 
nected by the Elhemet. What software is needed to make 
a connection to an Internet provider? Can a Mac have an 
IP connection without running a form of Unix? 

Bruce Hamilton 
aol. com fbham ilton 


ril start with your last question first to put things in per¬ 
spective. Yes, a Mac can have an IP connection without 
running Vnix. You needMacTCP and a Control Panel 
that implements the TCP!IP stack on the Mac OS. Youdi 
need the latest version of MacTCP {I.I.l)to operate with 
System 7J. To obtain it, order the MacTCP LI.I Devel¬ 
oper’s Kit from APDA, Apple Computer, P.O. Box 319, 
Buffalo, NY 14207, (716) 871 -6555; fax (716) 871-6511. 
Ask for part number B0944LLIA, which sells for $100. 

Next, obtain an IP numberfi^om your network adminis¬ 
trator. This address is required to configure MacTCP, 
and you need a unique one so that when your Mac oper¬ 
ates on the netM^ork, it won’t conflict with other com¬ 
puters* IP addresses. With MacTCP installed, you can 
connect to Unix workstations using TCP/IP over the 
Ethernet in tM^o wcrys. 

If your Mac is connected to the network with Local- 
Talk, you need a router (e.g., the Cayman Systems Gator- 
Box CS or Shiva’s Fa.stPath 5) to transfer the TCP/IP 
traffic between LocalTalk and theEtherneL With this 
arrangement, you* 11 defniitely need the network adminis¬ 
trator to set up the IP number, plus any additional infor¬ 
mation the router might require to handle the address 
mapping betH^een the netn^orks. If you’ve already 
cahied to the Ethernet, either through an Ethernet hoard 
or because you re lucky enough to own a Mac Quadra, 
you simply need to get an IP address. 

Now for your first question. You are familiar with 
NCSA Telnet, which requires MacTCP to provide the 
TCP/IP communications that are required. The latest ver¬ 
sion of Telnet (2J) supports both seriaf and SLIP connec¬ 
tions. The serial connection establishes a console win¬ 
dow-style session with a remote Unix system, SLIP 
establishes a serial connecnon that resembles an actual 
Ethernet connection. You’d need a modem, the phone 
number of the host system’s modem, and a hg-in name 
and password. 

To e.^itahlish the serial connection, you check the 
serial/SLIP box in Telnet’s Open Connection dialog box. 
In the window that appears, you type the phone number of 
a Unix workstation that operates as a terminal server. 
When the connection is made, you use the name and pass¬ 
word to rlogin into the system. For SLIP, you'll need 
the phone number of the host system’s modem and its IP 
number. Also, the lum system has to be configured to 
recognize and handle a SLIP connection. For more in¬ 
formation, consult the Telnet 2.5 documentation files, 
which are available on most on-line networks. 

Why did I mention the Ethernet connection when you 
want to connect to a remote site? Because an Internet 
connection might be only as far away as your Unix wiz¬ 
ard. At BYTE, 1 use MacTCP and Telnet 2.5 over the 
Ethernet to log into bytepb, a Unix workstation whose 
duty is to handle our Internet mail. This saves me the 
effort and expense of contacting a remote system. It’s like 
dropping the mail off at your local post office, confident 
that people (or mechanisms) behind the scenes will make 
the appointed rounds .—Tom Thompson ■ 

The BYTE Lab welcomes your qiiesnons. Address correspondence 
to Ask BYTE. BYTE, One Phoenix Mill Lane. Peterborough, NH 
0345B. You t an aho send BIX mail c/o **editors.” 

We read every letter, hut due to the volume of mot I received, Mr 
cannot guarantee a response. We edit all letters for brevity. 
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JNIX is changing the world of 
:omputers, the world of business - quite 
imply, changing the world. It's 
evolutionizing office automation. It’s 
equired for U.S. government computer 
ontracts. It's the backbone of infonnation 
trategies worldwide. 

bat's why you need UnixWorld - the 
lagazine that keeps you up to date on the 
ipidly changing world of open systems 
omputing. Each issue brings you the 
itest product trends and technical 
fvances that can affect your business, 
he inside story on some of the biggest 
igh-tech companies. Ea.sy-to-understand 
rogramming tips and tutorials that can 


help your company use UNIX to its 
fullest. And unbiased hardware and 
software reviews to help you invest 
wisely when you buy. 

UmWoRLD's in-depth features go beyond 
dry technical facts to show how the 
pieces fit together - to tell you what's 
important about the advances and 
strategies that are changing your world. 
And UmWORLD consistently offers the 
freshest, most down-to-earth writing that 
you'll find in any computer publication. 

Subscribe today and recieve the next 12 
issues of UnixWorld for just $51.00— 
including air delivery. Save money by 


ordering for two or three years. You can't 
lose—every subscription to UnixWorld 
comes with a no-risk guarantee*. 



I you're into UMO, you nttd UNiXWOmD 

“ ^ McGraw-Hill s Magazine of OPEH SYSTEMS GOMPUTINO 


mWoRljy's n^-risk ^mrmlee: IfmJ saiiiJieLi amcel and receive afidi r^mdfor the haiance ofycmrsubscriptioru 
IX is o mgisIarGd Irodemgrk of UNIX SysiGm LobcroIoriGs, 1nc. 











•Quatech manufactures a complete line of data acquisition, communica¬ 
tion, and Micro Channel boards for the PC AT/XT, PS/2 and compatible 
computers. 

*Quatech's user friendly software drivers enable our full featured adapter** 
to support most popular operating systems. 

•Quatech's adapters are backed by our free on-line technical suppor 



Made 

in 

U,S.A. 


For a free catalog call: 800-553-1170 


International: Australia/Intenfl/orld Electronics 03-663-7066, Can ada (Western )/lnterworld VCR 
604-984-417t (Toronto office 416-513-7027), England/Diamond Point Internationa] 634-722- 
390, Finland/Lab HitechOY 358-0-804-2522, Fran ce/Elexo 33-1-G9302880, Germany/Jupiter 
EEectronic Systems 06181/75041, IsraeE/RCM Ltd. 972-03-5447885, Italy/N.C.S, Computer 
Italia 0331/770-016, Netheiiands/ACAL Aunema040-816565, Korea/Sam Boo Enterprise Co. 
82-2-538-4001, Spain SANTA Barbara SA 34-3-203-9916, Singapore Bliss Services Pte Ltd 
(65) 338-1300. IBM PC-XT, AT, PS/2 and MicroChannel are registered trade marks of ISM Corp. 


QUATECH 


662 Wolf Ledges Parkway 
Akron, Ohio 44311 U.S.A. 
216-434-3154 
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Mail Order Hardware/Software Showcase 

The latest offerings from This categorized four*color display 
vendors supplying section makes it easy to find 

products of all leading Hardware and Software products from 
manufacturers at extremely a wide variety of manufacturers 

competitive prices. and suppliers. 

244 266 


Buyer's Mart 

From Accessories to Laptops 
to Word Processors, you can 
easily find the dealers you are 
looking for in this directory of 
products and services. 
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The Cost of 48B Power is Falling Fast. 


AND LODESTAR’S VALUE KEEPS GOING UP: 


CONSIDES THESE 
EISA FEATURES: WeVe 
cctrefuIlY designed a 32-bit 
processing solution theft brecaiss 
through the ISA bottleneck 
while medntoining downward 
compatibility with a 16-bit Bus 
for a peak data transfer rote of 
33 MB/sec, Six , true, Mly blown 
EISA Bus Mastering slots plus 
two EISA slave slots so yon 
con be assured your EISA 
mastering add-on cards 
will work for you (typical 
8 slave slots won't). 



LODESTAR'S bus mastering, intelligent 
expansion cards with their own I/O 
processors operating in parallel with the 
main CPU, frees up your load on the CP\J, 
Bus throughput is improved by imple¬ 
menting direct memory access (DMA) 
and bus masters. 

Its speedy performance capability 
provides you with an ideal solution tor a 
wide range of demanding applications, 
like CAD/CAM/CAE, foimidcible 
database management, image process^ 
ing, artificial inteUigence, desktop 
publishing and in the enwonmenls of 
network and multiuser systems. 




486LB WINstation 
486-DX/33 

Bus expansicn skits 
tot .32-blt po’wer cxpondabiiiiy 
"64K ultii^ast wnte-bock ccfohe SEAM 
■Built-in 4B7 math coprocessor & &K 
cache in the CPU 

■4MB fast RAM expandable to 32MB 

■ T 30MB' 15ms IDE drive w/64!C cache 
■lEgh throughput Supoi JEE Caching 

Controller. Rotucss oveioge disk seek 
trmo to 0.2ms 

■lecK 1 2MK 5,35" & 1,44MB 3.5" dnves 
■32‘ib(lt Looai Bus S3 Grtrphics Engine 
w/lMB VRAM. Up to 128^1024 
lesolutbh & 32,76B cdcjs 

■ 14“ 1024x758 non-interlcBced 
0.2Smin dol pitch SVCA monitor 
VESA 72Hz Bidce'r-frfle di^ay 

■2 serkd, I ixiiQlIe] & 1 game port 
■MS' EOS: Windows 3 . 1 & mouse 
■Enhanced' 101-key keyboend 
■Msd-verttcal case 

486-DX2/50 $2219 
486-DX/50 $2319 
486-0X2/66 $CAU 
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486 EISA CADstation 
486-DX/33 

■256K utrofost write-bddk 
SRAM Provides better hit-rote. 

■BuBt-in 487 math oopifxsssor & 8k; 
cache in CPU 
•BMBtcaslRAM 

*313MB 1 Sms IDE drive W/54K .cache 
■High'throughpul Supet-KDE Caghmg, 
CbrMer. average disk seek 

time to 0.3ms 

■Teac 1.2ME 5.25“ & L44MB 3.5" djjves 
»32-bit SVGA card w/ 1MB RAM Up tc 
] 280x1024 loaolution 65,674 colors. ■ 

■ ) 7' Award Winning Vjewspnlc 7 SVGA 
monitei, flat scieen up lo i2S0 x 1024. 
resolution 8f 76lte ult/o high refresh rate 
■2 serial. 1 parallel Sc 1 gameport 

■ MS DOS 5 .0. Windows' 3.1 Sc mouse 

■ Enhanced 10 1 -key keybocud 
•Desktop or mtd-verticxd oose 

mm2/5Q $3469 
486-DX/50 $3579 
486-DX2/66 $CAU 



To maximi23e the useful life of their systems, our customers depend on 
us. No need for them to unplug on obsolete system. They're using the 
power they need today and, with thdr LODESTAR StorRex Series, they'll 
be upgieding simply, pamlessly, LODESTAR'S unique StarRex CPU 
sockets ore built tight into the system. Upgradable oil te way trom 
386DX to 4863X or 4S6DX, at any dock speed. 

They keep coming to us beccaise most other \ipgiaddble'' systems 
require purchase of a special CPU module bocH'd. This causes some 
performance loss due to speed adjustment. And they oouldnt rely on 
those vendors being there when they needed to upgrade. Nor could they 
rely on sky-rocketing prices. So theyve been calling LODSTAR. 


Now Our Customers 
Are Getting It All- 
Value, Features 
andPrice. 

















































NOW 




THESE PRICES 
GUARANTEEB 
THROUGH 
MARCH 311993 

k. 


Every system is individ- 


When they buy from us. they're 
buying directly from the factory. 

So they get more value with each 
purchase, and are always assured 
their system is backed directly by the 
people who assembled it. 


BUYINS DIBCCT 


How thousands of our customers are 


We Wea Again. 
And you enjoy the benefits. 

In their Icrtest survey d QUALITY 
CONTROL^ poven by this 
nationwide provider of wonanty 
services, LODESTAR again has 
earned their rating EXCELLENT. 


StIlPMENT WITHIN 48 HOURS 



LodeStar 


COMPUTER 


r-kl1098 


386-SX Workstation 
386-SX/25 

t2ME HAM ejcpmdoblfi to 32fcffl 

iflSMB IDE tod diivE w/cad1re 

1 1 - 1 tnfejieave 2a/2F DE DontroM 

it 2MB 5.25’' It 1.44MB 3.5“ floppy 
ctoes 

-t6-bEl l024i76ft SVGA card 
W/IMBRAM 

<14' 10243:765 0,26ram dotpteh 
SVGA ddIot momtoi 

12 aeoai I paroilel & I game pert 
'MS DOS 5,0 8( MS Windows 3.1 
•Ehlmoed iGhkey keyboard 
'High reBotutoi send mouse 
•Minhvmlcd OQGfe 

38MX/33 $1139 




386-DX Workstation 
386-DX/25 

•4MB RAM expandable to 32MB 

• 130MB 15ms DE hard drive 
W/ 64 K cache 

• 1 1 Interlecr^/o 2H/2F IDE oonttoUer 

• 1.2MB 5.25^ 3c 1.44MB 3.5“ flippy 
drives 

• lO-bit 1024x768 SVGA oard 
W/IMBRAM 

■ 14" 1024x768 non’interlaojcl 
0-28mm dot pitch SVGA monitor 

•2 senoL 1 parallel Sr I game port 

•MS DOS 5.0 fir MS Wmdews 3.1 

•Enhanced 10 l-koi’'keyboard 

■High resolution senal mouse 

■Desktop or mmi-vertoal cxise 

386-DX/33 $1399 

386-DX/40 $1439 


1^^1458 


StarHex 3/4560 
38fr-DX/25 

'CPU upgicdctole to 386DX. 486SX. 
486DX 4a6DX2 Upto 66MH2 
•64K ultialdst witte-bock cache SEAM 
exixindable to 256K 
■4ME led RAM expandable to 32MB 
' 130MB 15ms. IDE diive W/54K coche 

■ 1,2MB 5.25* ] .44ME 3.5* drives 

■ I MB SVGA non-tntorkjced color card 
■14' 1024x768 non-iniErlciced 

D.28mm dot pitch SVGA monitor. 
VBA 72H2 flickenhee disptay 
»2 seto, I poraUel & 1 gome par! 

DOS 5.0. Windows 3 1 8c mouse 
'Enhanced IQl-koy keyboard 
•Desktop or mini’Vertical case 


386-DX/33 

$1489 

386-DX/40 

$1519 

486-DX/33 

$1739 

486-DX2/50 

$1939 

486-DX/50 

$2049 


YourAssaranceof 


486-DX2/66 $CALL 


ually pretested and 
bumed-in for 72 hours 
prior to shipment. 

We have the right 
system tor you. It it's not 
already contigured, we'll 
customize it. 

Systems can be 
upgraded to include 
optional cache, RAM, 
more hard disk capacity, 
larger monitor and a host 
_w. ot other enhancements. 


OUUmKmiSttASANTEE 


Look for your comprehensive, written guarantee 
when you take delrvery of any LODESTAR system. This 
industry-acclaimed, FIVH 'WAY Personal Warranty proves our 
willingness to stand behind everything you buy from LODESTAR . 

GUJ. FC^ YOUK FREE COPY; well fax or maU it immediatelY. Use ihe 
LODESTAR FIVE-WAY GUARANIS as your shopping guide; oompare and 


YOU MADE US A LEADER." 


question the others before ordering. 



GOVERNMENT, SCHOOL AND CORPORATE 
ORDERS WELCOME. TO RECEIVE YOUR EES COPY 
OF OUR FRODUa CATALOG. JIST CALL. 


1 - 800 - 875-3818 


AJl 5 pecifKQtx?issujD^ Ik! SYemRin5WcDiantyaf;{^lQadmt^L3d@5^ system 

MQti^Ba^&zi!nnl^[k»Dcimi::iuideshippng8^1^^ ondoliretiJissmiiJfiibeshqspadpK^nidfr 
oinditKm HeasecoD toOTlliim^ilwancmty Ftxstogiaphy Efeilhjshatjjnoiity rtosuKhi3^ Qri 
&]:teisiv«.^3chflse Cities die Gotiiatua (Kim odd 8.25% sols Afl ptochjci.riEttnes. 

Eiodsnisflu and regtEtecHl ticri^n^ks ate lh£» G Lod^lnt Cottipub Cc^Pl 


18539 East Gale Avenue 
City of Industry, California 91748 
Telephone: l-eiS-BlO^SBlS 
Tech Support: l-8CJ0-875'7569 
Fax: 1-810-810-5928 
Open Hours: 
Mon-Fri: 7am-7pfn (PST) 
Sat: 9am-4pm (PST) 









































MEMORY 


100% a 

M M SUPER S O U R C E CAU FOB lATCST SIMM PniCeS 

SIMM.SI^ MODUTES 


1 X 9 ^CALL 
7..S SIMMS 
4x9 ^CALL 


HARD 

DRIVE 

SUPER 

PRICES 

SCALL 

Q 

Ckjantum 

FujiTSU 


Moorous 


WKSTKRW 

digital 


i Apple 


>WMnDMD:>4t IH 




i-Mdt-fMltlllil. It 

irr«« ri 

.gtiJ. " 

m Ml K 


4)11 HT HVJC la 


FAST 

DELIVERY, 

GREAT 

SERVICE 

AND 

LOW 

PRICES 


MATH CO-PROCESSORS 


OTRIM 

ti.B aaiaraEr iiF*. .. .. 
»■» fl3rara(-sjttiwc™i 

S “ 30E?flX-33 33tfHi CTWi! 


Boario ■iii.njnits 
BOWXl lUUIC ((TFl 
B(SBniJ.T ITWfl IWTEl 
sea.'sxifi rtm 
aQa7SX'?a ?a hz mhl 


gnn BXBTHHi cyftj! 

l3S875KI61WCimOI 

15.IH fl3as?$iffi3»t»acy*" 


2® a2si™crfflii 


noiTDX'X mhh? itnit 
BOasm-BiSMtil WTEv 

win 

mefflfwsatiMa 


Hi WEfffi! 
mm ii[i7'33iK wmx 

jjlir-MH? VtfJTTi; 


n.pg ?ai7'6iiwrr 

H.PP aCBF'in BT 

BI.B 1} 111 

H.n 2car-ai 20HU NT 
H.n xfl?iiiaw2UT 
Tt.H 3QW7 BT 

Tfjii ja7-5?5i*eiT 

Tiat 

7LBI 3Cfl?-«4mHZHT 
BSSTSK-ip 1BWE III 
asJSJii ?1I« ur 
skm aM m 

m.m 3£a?sj[^i3 9»iz ITT 
mm AMD 
mm DfiOTiuiiwo 


IfijM 

ttiD 

n.« 

HjH 


zs.ie 

]«.I0 

TS.fl 

iStt 


4US X Q-aOMS. SIMH-PC . 

X 3-7tlK$ SIMM 
BUB X SII^M 
lUB X 9-tOWIS 9 CHIP SBUR* 
m X 9^a«t& n cHif sruH 
lue X 9 CH[P SrMM 
SWB X 9.7m5 a CHIP SIWU 
1MB X B-^OHS B CHIP SIMU 
IMBX CHIP SIMM 

1MBX S-BWS S CHIP SIMM 
iM«x i-aws a: CHIP SIMM 
1MfiXB 5SN5 9GliP SIMM 
1«HQ X ^7BHS SIMM 
inUB X^ODHS SIMU 


OML 

CM.L 

CALL 


^XS-HXMISSIMU GALL 
m X B^niS SIMM CALL 
2SfiK X B-7niS SIMM CAU 
20BK X B4DNS SIMM CAU 
1MBXa-BOHSSIMM CAU 
1M0X8-7DN5SIHM Odi 
1H0 X 3-BONS SIMM CAU 
lue X a-TQHS SIMM CAU 
1UB XS-IOOKS$IPP OIU 
1MQ XQ-SONS SIPP CAU 
IMBX^TCHSSIPP UU 
IMB X il^S Elf>f> OIU 


256KX9H«NS SIPP 
256X X MONS SIPP 
25BK X 9-7DNS SIPP 
256K X 9-flONE SIPP 
Z56X3fi- 1MB 
512 X 3ft- 2MB 
1X3G- IMB 
?X38- 8MB 
4 X 36 - FSMB 
H K 38 SJMB 
1H0XXO-HJM5-AMB1 


2VB X4Q-SONS-BMfi SIMM 


JIW BH a4MH 


Uf MUIUll »Jfl. I 


Mn 101 H 


ATftT 



■cm MW 'Id 

kw n: fioSwEi 


I jo^ic miMKi m 


JSOdLt I1!?W 

PVWElKlM.m 

m P’ n-ninn 


i4i»ui 
2H Me I I 
]!in HIU IIEHMI 
) MCI tc Iiumi^ 


DELL 


0 nmw ni 


:!Ui' Hon Ml 


EPSON 


wnn wnyi 


rBiifiMT>w.M 


n npL F 

'■4*iir(e a 


■ni 1^ 
>4 Mhi 


a FiaiK 

mifUMlIti 


m 


DiHa 
Weil*. W 
!ui m 

M m rtrjpt* 


a miMi 

■^^lw 

n Blrni, 

n [H»iH 
BWISIA 
E' DilVA 

HI 

E D3U1A 
« nj’H* 


MIlCrtIHTa H 

ws i-c toom in 
n 9 L HQI7JII m 


LASER 

PRINTER 

MEMORY 


WHHUnHIi 
HU IKKi a[iail;7l I « 
4ia ui qnciFB W 

Ml MCI 1i£lH' !■ 

LMD RlllttlW 
am uan rrae n 

urn ugu Hiin M 

FIIIH 

MILMD 144 D 1 n 

ii jnn F-r uwri m 

mm 

aifi HUB F7 

WB Nm hhuim in 

n>LK 

HIF Mil IBi» M 

4in voc' svF^ u 

*19 Ml 


■-n HI wiim K 


EL'ncii. 191 



me 


Aimn w 

1M Ol tom 1 9 
IM wc IWff || 


m pcwj la 

.I14»* 

!Vfl N1D pccr^i iu 

^ 16 i4i 

<i>Cir?i iH 

91 PCJir.T: Ml 

© ri;ir7J 9fl 

HI 

D iniii H 

D Fuin in 

njin m 

H 

.■CJI39 ta 


IM iKH iC?l7l II 

^ H«1 in 

iM WO m 

mntHiDHitut 

IH wo •UX'I H 

IM Wfl Kx^ IH 

it 

4H WCI [Pil«3K 111 

HWHiMii mrulu tt 

7tn E r ipmrs'Ji in 

IM F-l M 

INH Wd 

nniiww^ I ■ 

“^TiyyijiSa” * 

1 Ml 1: ni 

3 IW E C K4 m 

WK W* ill 

ill 

94111 F I IKHIU IH 

Ml Et ll'i IH 

,n 

nn E L HI ni 

9-IW1EL9WK31 in 

nH m 11 H 

TSHffwouu 

DWitPii in 

7 nil E L [iniU133 111 
mn 11* H 

99«“jsrfKSF IS 

INI NLD 3S»]H|I 11 

nit ill 1 * iji 

99Ut ir H.-A HI 

Ml 11^ H* M 

TOSHIBA 

'■St t £ rS?Diiu ^ H 

IIHHJ 

IN* . FOUthll H 

.»Hm t Ptnliiiu m 

^ L£ H 

ssiriMK^*' 

m m u 

IH Cl m 

nmwiTEnic mnui 

1 *1 F-C 9l»:ilHI." iU 
7.HI F.L HI in 

Ml L 0 n>* in 

ramniiii iHiH 

Ml wtn iPasa Hi 

HI MM IPOtHA m 

mt MED JKKKU ni 

HI Hfli *i>;3€ira in 

HI MB JIKHlVl m 

'' I«iSllYr M 

ihI U S 

imh ££ ocnnnni hi 

9H niiwiiC 

^ : [ S^jSjSi iS 

nit pl-i ptirtuo' a 

94* DnHUH in 

CHMlBMi m 
"MgMil?^”wi 9* 

'TmwPSwUh # 

99HI MB EniKiU IU 

iwi HO) 0 H 199 HXP m 

m K-'I ONiHiH M 

Bit Ko nniiiTic Hi 

^^MHl 

ST* •. I HI 

IH ■ , FWHBfc, in 

9M . r KMW^ 111 

MHm' lUHK. lUH 

urn ■ . ffNi-wi 1 U 

IH . 1 1TF*3»J. HI 

IH r r AmKet, ui 
i|H 1. r. HI At 

Afl WSII rCIHlUIUi H 

K9! rLVilJtll. * 

niH 

2111 m.l 9t]M,f|J»f IH 

nil* 

HI m niHintiM ■ 

iM tni DHiPtum H I 
9H Itag iwiMm m 

Wjll q.F1NUItL • 

Ml Wil KtVuiiBI IH 

W|l Kil«Jl»liJ 1*9 

imm 

yi in K;ini4BFni b 

9*1 1Y1 KCUntlbli l«l 

in 

l-trirtWiii. 11 

»H HW 4192 IH 

Canon 

IJWIC^S *|S 

INI in ICFVHOIHI 1* 
nil* 

;«r wi' n .'MMOih ■ 

ISM. nt*K. nut 

.HE. Er intwiwi H 

r|Mi^yi^^iNiniBJ m 

iw t-C '■Sm**' ™ 

nWl'CiM m 

LH 

1 Hi f-A aaiim n 

9H 

LIF.H, jnw 
-^VniCEBIHI Hi 

3MI{HHUI HI 

.1* 1 c luiui im 

Panasonic 

CT-m. EF.EH, (»41l 

'«« NW ElBibB ] ir 

EiSijl'aVla HI.IEU* 

1 9H Ll Klhl] ■ 

^■*01 k KIPNl nj 

19H E,t H* IH 

9H K H‘4 in 

llHOfl 

SUN 

“iMA i -c IJP44I uy 

'-dlPFCmrphti 

no H in 

1 m 

IH 

ltl«HIT4ll«F m 

ma ms> xiiHf in 

1 SHARP 

iwe Nn iriw Hi 

HKiimmB * 

aina'm^kim* iS 

9«if H1 XIUCAHY IH 

Me re mi 

9191 HOI mtll 1l| 

ijrii 

lua 119 mill Hi 

IfKI. IM.B H n 

IH 101 

'EM lir 19909 Y W ■ 

iWMN 

no iir 111 * HI 

uw ill M am 

KUH 

IMMnMl&!ll 1 ■ 
HCtUl 

:ni hi noim h 

'oM rrr.iy 

^EH^WII HI 19) 

j^Hjyn cfiJip in 

H 

iMK MH.1EH 

'M£-tllH HP 

3 Wf L L HA W 



1H Mbfl ZIKum 


&aii 


OigCUTA 


JW f C M 

JI«iCIU 
9H l-C INI 

HIM.HI 


BROTHER 


90. 9IF 

iCAl t t NH -4 ■ 

31W E C Vltn U9 


KINGSTON 


SJL'WOWP CPU 

PHUCESSUn 

UPDBAOeS 


fnMiHaiin ii^id 
HflNTMlM.H' uni 
■JM IF 11 ip 
HFnniu EJ i] Et9 



iriliH sii. pii 



MOTHER BOARDS 


am muo sounwn 

mim 

3861/486^ Cache im CPU 
S200. 

3a6/4a&2S6K Cashe no CPU 

^0^ 




3l)6DX-H CASHE W-WJ 
3fl60X-33^WK CAOIE W'tKI 
3861>X-3i725« CACtC W-CPU 
3fl60X-4(l^K CAOIE Wmi 
3aeOX-«-25« CAChC W.CPU 
4a6CIX-3J^K CAOIE ^■QPU 
48enx-33-z56K CAM wmi 
4e60X-5Ci-2^ CACHf W-CHJ 




EXPANSION BOARDS 


SIMMpIjr-^AM ‘ hritK'^ hh ia*«lu em*19■ 

ufuSSF?" I’ll 

iLUlpAi; ,lmwHiSIII paowr ItW um HibtnpiMt.SP 

p-M---»-4 

■ kppita 

SH5 




p lU it hppriH *M 

BBU Hnid 


DYNAMIC RAMS 


iMfiXS-ailHS tM 25flK X l-TOHS tJO 64K X 

1M« X l-TftflS 4.ZS 25flK X 1-® H5 2,IB EJK X fWNB 


25B1i X MWN5 
256KXl-l3ghS 
250)1 X MDCNE 


1 K 


4,11 MKX 4^1 PONS 

l.pa 75WX4-fl()NS 4. 

1.58 25fiKX4-70MS 4. 

1.71 256KX4-flDNS 4 

HP 11 H UPP 

Hs 21H mne upp 

KS 21H ZiPf 


1.71 


64KX1- ..... 

54K X 1-I2PN5 
64XXM0W5 t.sa 
aWCH-lfTAYtCIUII 
AAAZ50Ot^Pi;25Pi1| l.H 
AAAaaoopjar 25£k-J z k 
AaAsBOOPBP K&II 3.B 


I FOR MEMORY RROOUCYS NOT EtSTEO, OAI_l_ FOR RRIOES ANO AVAlEAeiLITY 

| WM PURCHASE ORDERS FROM OOVEftNMENT AGENCIES * UNIVERSITIES - FORTUNE 2000 FIRMS ^ CALL 1-215-922-4050 

NEVER A SURCHARGE ON CREDfT CARDS OPEN SATURDAY 10-6 

TECHNICAL SUPPORT ORDERS ONLY TOLL FREE FAX 

1 -215*922-4640 1 -600-457-6937 -| -2-l5-922-0-l ^6 

ALL CREDfT CARDS ARE VERHIED FOR FRAUOULART tfSE. 

ORDER TOU-FREf PROM ANVWMERE Ht THE USA Ufl CANADA. CALL FOR CURRENT PRICES ANO VOLUME DISCOUNTS. PfUCES AND AVAflJLBILmr SUBJECT TD CHAHQE. ORDES LINES OPEN 6 DAYS. 
MINIMUM ORDER 50. DD^USA SHIPPING i H*liPUN{i. AJR Jl? 00 AIFUTVFRMHJHTUB W). GODAIID E4 CHJwRA RFSIPFNTB ADD 7%. SALTS TAXwPREPWO ORDERS CALI FOB COHFIRMATrOHwALL RETURNS REQUIRE HMA# AND ORIS INAL INVOICE 
CANCELLED QflDEKS AND REfURMS FOR CREDl'f SUfiJECn FD 25% ftESTDCKING CKARGE*flTTUHNiED MERCHANDISE MUST EE IN BP-W DOHPITfON AND nECEfVSO WITHIN 14 IWVS FROM INVOICE DATE. 5OTHV, ND REFUNDS AFTtB 14 RAYS. 
SHIPPING AND HANDLING CHARGES NOT REFUNDABLE-INTERNATIONAL ORDERS WELCDME^PD-FPO QflQERS WELCOME P.O. S ACCEPIED FROM GQvERMENT AeENClES.'iUNIVtRSiriESA=DfrfUKE aDOO COMPlANlES^UejeCT TO APPROVAL. 
ALL MEMORY PflfflJUCTB ARE THIRD RAfTTY ALl TRADEMARKS ABE THE PROPtFTTY OF THE RESPECTIVE OWNERS * AU WORLDWIDE TECHNDLOaV PflOOUGTS ARE 1 <»% aUARAHTESI UNO COME WITH LIPETIME WAflnAHTV EJfCEPT 

30 DAY WARHANTT ON CPU CHIPS AND 1 TEAR WAHRANTT ON HOTHER BOARDS * 


WORLDWIDE TECHNOLOGIES 


Oustontdr Sarvlc^e 21 


IsIpPrla, PA ' 
S-d22^&40 


246 BYTE * FEBRUARY 1993 


CircU 181 ort lfi(|uirY Card 
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N45SL-120 meg, notebook.. 

.1995 

N51SX“80 meg, notebook......,,....,,. 

...CALL 

ThinkPad 700-120 .... 

.2750 

ThinkPad 700C-120... 

,....4050 

PS/2 9 57-160 meg... 

.2370 

Manager's Special 


‘IBM ValuePoint 486 DX2/66. 212 MB... 

2450 


^=^^VEREX- 

MEGACUBE EISA BUS 

486-33 MHz System 

8 meg, 128K Cache, SCSt. CALL 

Carrier 386sx/25 Mhz Notebook 

4 meg, 120 meg Hard Drive, VGA. CALL 


LOW 

PRICES 

LEADER 

SINCE 1983 

We export to Europe, Asia 


TOSHIBA NOTEBOOKS 


Toshiba 1850,80 meo...,.. 

...1895 

Toshiba 4400c, 120 meg 

.........3625 

Toshiba 6400sxc, 120 meg. 

.CALL 

Toshiba 3300sl, 80 meg....... 

.....CALL 

Toshiba 4500, IZOmeg... 

.CALI 

Toshiba 4500G, 20C rneg. ......... 

....CALL 


Call fur pricing on othar brand nams models 


CD ROM/Multi Media 

NEC CD ROM 36M Gallery.570 

NEC CD ROM 74IVI Gallery.BSD 

Sound Blaster Pro.Z05 


- ;':®tt<ok !V!-i.hi j; y 

Compaq Contura 4/SMB...$215/430 

Toshiba T4400 4/8MB ......S23S/460 

AST Exec. 4MB... $Z9fl 

Texas Instruments TM4000 4MB...S2Z5 

AST 

Power Exec 386SU25, GO meg..Z1B5 

Power Exec 386SL/25,120 meg....... Z555 

Power Exec 386SL/25C, 80 meg.....3195 

Power Exec 386SU25C, 120 meg ....3575 

Power Exec 4B6SL25............CALL 

Power Exec 486SL25C ..,.,.......CALL 

Power Premium 4/50.... . ..2290 

Power Premium 4/33. .1995 

(HARD DISK Be MONITOR EXTRA) 


camPAa 


ProLlnea 3/Z5zs,84MB.... 

.909 

ProLinea 4/25s, 240 MB.. 

.1595 

Prolinaa 4/50,240 MB... 

. 2275 

DESKPRO 3/251,120 MB.... 

....1695 

OESKPR0 4/25IS, 120 MB .. 

. .1810 

DESKPRO 4/661, 210 MB... 

.2675 

DESKPRO 386/33M, 120 MB.. 

.2333 

DESKPRO 486/33M, 340 MB.... 

.3520 

DESKPRO SOM, 340 MB,... 

..3995 

DESKPRO 66M, 510 MB,.. 

......4730 

Portable 486, 21G MB.,.,,..... 

..........CALL 

Portable 486c (color), 210 MB.. 

..CALL 

Contura 386SL/25,120 MB.... 

...CALL 

LTE Lite/25. 120 MB...... 

-CALL 

LTE Ute/Z5c, (color), 120 MB... 

.CALL 

LTE Lite 4/25...... 

.CALL 

SrSTEMPRO/LT 


486/33,1020 MB..,..,..... 

. .7552 

4S6DX2/50.1020 MB..... 

. 9350 


‘Call tor other models -- Monitor Extra ' 


^NOVELL SPECIALS 

Netware 386 V.3.11 

Authorized Dealer 

5 users........695 

10 users,......t395 


zii users.. 

100 users.... 

....1690 

....,,3795 

250 users. 

.CALL 


WE STOCK cmZEN 

SHARP NOTEBOOK Okidata 

TEXAS INSTRUMENTS EPSON 

Computers “T 

® Ail systems include usA 

• Intel CPU with 4 meg BAM 

• Desktop or tower case 

» 2 serial, 1 parallel, 1 game (joystick) ports 

• 101 AT enhanced keyboard 

• 1.2 (5,25“) & 1.44 (3,5^') TEAC floppy drives 

• SVGA card w/1 meg & SVGA 0.28mni monitor 

• MS DOS 5.0 (complete w/manuals) 

• MS Windows 3.1 (complete w/manuals) & mouse 

486/50 with 200 meg HD. 2150 

486/33 with 120 meg HD. 1860 

386/40 with 120 meg HD.. 1390 

386SX/25 with 40 meg HD. 950 

One year limited warranty 


HITACHI 

TALLGRASS 

ARCHIVE 


NEC 

ALR 

WYSE 


HOUSTON INSTRUMENTS INTEL 
MICROSOFT PC MOUSE 

SUMMAGRAPHIC CALCOMP 


LAN BOARDS 

8 bit Arcnef . .75 

16bEtArcn8t.160 

Movell ME 1000.160 

toell NE 2000 .175 

8 port Active Hub ..,,325 
Token Ring Card .,.. 399 

Tokentiub 4-port.355 

Call for other 
LAN Accessories 


SVGA Monitors 

NEC 3FGX, ^4’ . 

.665 

NEC4FG, 16'. 

..825 

ViewSonic 4E, 14’. 

.365 

ViewSonic 8,17L.. 

...1785 

Aamazing, 14'...... 

.....335 


r , 1 


Panasonic 2180.......... 

...2B9 

Panasonic 2624.. 

...390 

OKIDATA IVIL320. 

.315 

OKIDATA ML390. 

...460 

HP DeskJet 500 & 550 

.399 

HP DeskJet 550c. 

...699 

HP PaintJet.,. 

...7115 

Epson, Citizen...™. 

CALL 



HARD DISKS 

CONNER 

CP30104 120 meg.CALL 

CP3204F220 nieg....CALL 
JANTUM 

Pro Drive 120 meg„.CALL 
Pro Drive 240 meg ...CALL 
iviAnOR, SEAGATE 
MICROPOLtS, MICRONET 
CALL FOR ALL MODELS 


HP LaserJet NISI. 

LTiSER PRINTERS 

.3S9S OKI OL 400. 800_ 

.CAa 

HP LaserJet MID. 

.CALL 

OKI 0L840P.S..... 

.,..,1720 

HP LaserJet IV 

1495 

Paeasnnic 4450 

1295 

HP UserJetlllP.. 

..CALL 

NEC Model 95................ 

..1395 

HP LaserJet IIP Plus 

.CALL 

NEC Model 97 .. 

.....CALL 

HP Laser 4M. 

..1995 

Compaq Pagemarq 20... 

.4095 


Computerlancu^ 

Corporate Accounts 
Welcome 

Outside California: 1-800-526-3482 

ALL QUOTED 

PRICES REFLECT 

Call tor Discounts 

Inside California: 818-^34-8644 • FAX: 313-884-8253 

A 5% CASH DISCOUNT 

Visa, MasterCard 

on Volume 

And 

Consultant Orders 

7500 Topanga Canyon Boulevard, Canoga Park, CA 91303 

Hours: Monday - Friday 9 -6, Saturday 10-5 

CDinpaq is a Registered Trademark of Compaq. IBM its a Beigistrered Irademailc of International Business Machines. 

and 

American Express 
also accepted 

Prints sublKt to ciujti^e Mvtthoul nollM. 
‘Duanlrties are limhed 


Circle 169 on Inquiry Cord. 
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Insight 


Insight 486 ISA 


Super Selection: 
Super Service. Super Direct! 

Faster Than A 

^1,599 Speeding Bullet! 


Fully Upgradable Intel 8()4R6 CPU 
4Mn RAM * 2S<iK Cache 


I J ■ ■ . . 





2lOMn 12nis Hard Drive w/cache 
4211 MB with Stacker 
Nondmerlaced 14" Super VGA 
Color Monitor 

24 Bit I MB Graphics Accelerator 
Super VGA Video Card - 
Up to 16 Million Colors 


4fi6^33HHz 

$ 1,899 


$1,999 


1.2MB 5.25" Floppy Dnve 
1.44MB 3.5" Floppy Drive 
2 Serial Ports. 1 Parallek I Game Port 
Enhanced IBi Key Keyboard 
MS-DGS 5.0 
Mouse 

Full Vertical Case 
251) Wall Power Supply 


486^50mhz 

$2,099 

486dx2-66whi 


$2,299 


Stacker and Dr Solomon's 

Anti-Virusi^M Software 

Intel OverDrive™ Socket 



CD-ROM 


H k No time to wait for a fully- 

loaded, value-packed '486? 

* No problem! We've 

specially configured 
and pre-biiilt our hottest 
selling systems and they're 
ready to ship! 




Insight 


Talon (g, TA-100 

Internal 380ms access time, .32KB 
hulTer, fast transfer rate. $279 


Son^ 


S-31A 


Internal. 490mN access time, 64KB 
bulTer, I.WBAecond imnsPer rate. 
Photo CD compatible. $399 


TalonHIghPerfo^^ 

internal 28{htis access time, 64KB 
bufler. 3fKSKB/second transfer rate. 

$599 


Ask about Muitimedui Kit.s! 


Free with any CD-ROM drive ■ 

■ 1992 Multimedia Encyclopedia 

■ Stereo Headphones 

■ Reference Library 



1992 lh(Hworks Multimetlia 
Encyclopedia - complete 21 volume 
set. Over 33,0CMj articles with 3,000 
pictures, 250 maps, 35 minutes of 
video, 35 minutes of sound rcconl- 
ings and 55 video sequences. 


CD Software ■ Pick 5 for $99* 


Aircrjfl Encyclopedia 
Bible Litsrniy 
Career OppHlunities 
Cl A FactbiHifc 
Civil War 

Eumpean Monamhs 
Giiinncsi; Disc 
Great Cities (MM) 
Interactive Story rime 
KGB Factbssvk 
Korea 

MM Mavis Beacon 
Teaches 

N. American Indians 
American Business 
Phone Book 


Natl Porks 
Plant Doctor 
.Shareware Gold 
Sleeping Beauty mpc 
Software JukeboJt 
Spaee-Apollo 
Tiraetahle of Arl,s 
Timetable of Sci. 
USA State Fact Book 
US Atlas 
US Civics 
US Brcsitltjnis 
Vietnam 
World Atlas 
World War II 


*yvh/i puivhiise of a CD-ROM Drive 
or MuUimedkt Kit. 











































HARD DRIVES 

International 


Insight 



120mB to 2100mB Hard Drives 


1000's of Products. 
Call Now! 


120Me 



IDE 


170mb 



IDE 



Talon TA3020A. 16ms. 3.5’ l "H 
Bare $279 8BitKi(S3l9 

l6BilKil $299 


520mb 



IDE/SCSI 


Fujilsu FJ2624S. 12ms 3.5” HH 
Bare $999 16 Bit Kit (IDE) $1.019 
16 Bit Kit (SCSI) $1,149 


^^tei^anDi|ilalWD217QA. I2nis35" 1"H 
Bare $349 16 Bit Kit $369 

6$0mb SCSI 


Miempolis MC1624. l5ros3.2S” HH 
Bare$l.l99 16 Bit Kit $1,349 


Wedon Di^ WD2300A. t2ms35’ 1”H 
Bare $399 16 Bit Kit $419 

1080MB ^ SCSI 

Fujitsu FJ2266S. 14.5ms 5.25" FH 
Bare $1,499 16 Bit Kit $1,649 


1350MB 


SCSI 1752MB 


SCSI 2100MB SCSI 


Micropolis MC1528-IS. 14m.s 5.25" FH 
BareSl,799 l6BitKll $1,949 


Fujitsu FJ2652S. liras 5.25" FH 
Bare $2,749 16 Bit Kit $2,899 


Micropolis MCI924.1 Iras 5.25'’ FH 
Bare $3.199 16 Bit Kit $3,349 


Tape Backups 


Standard QIC 80 attaches to existing 
floppy eonutiller or dedicated uniu 
w/ data compression. 2-3MB/min, 

Talon By Colorado 

120MB inctiades one tape 

$189 

250MB includes one tape 

$249 

Colorado 


120MB 

$199 

230MB 

$259 

Printers 


Canon 

BJ-IUex Bubble Jel 

$289 

BJ-20 Bubble Jel 

$379 

BJ-200 Bubble Jet 

$339 

BJ-SOO Bubble Jet 

$419 

BJ-330 Bubble Jet 

S579 

BJC-800 Color Bubble Jet 

$L899 

BJC-820 (SCSI) Color 


Bubble Jel 

$1,999 

LBP4SX 

SS99 

l,P8-8sx 

$1399 

NEC 

— 


WangDAT ^ 
Tape Backups'^ 


2 GB}ieX) Internal 16 Bit Kit 

$1,199 

4 GB 3200 Ltenuil 16 Bit Kit 

$1,399 

4 GB 3200 Hjucmal l6 BiE Kit 

$1,499 

Monitors 


TVM 

MediaScan 4A-t" 14" 

$319 

Low Radiation 5A-I- 15" 

$529 

MediaScanbA 17" 

$1,039 

NSA/Hitachi 


SuperScan™ 15 (CM 1584) 

$579 

SuperScan™ 17 (CM 1785) 

$1,099 

SuperScan™ 20 (CM2085) 

$1,499 

NEC 



Bernoulli ^ 

Removable media, offers a 9D Pro 
internal drive, SCSI adapter by 
Rancho Technology, up to 3&0MB 
of Hlorage. 2 9nMB cartridges and 
Stacker* disk compression 
software. 

Internal 3bOMB Kit $499 

Extra Cartridges $ 149 

3 Pack of Cartridges $419 

Software 


Automap $49 

Lolu.s SmaitSuitc for Windows S419 
Microsoft Excel 4.0 $295 

Microsoft Word 2.0 $295 

Paradox 4.0 $499 


Networking 

>fAKflSOFf. 

RevdiiricMiiang Cdnnecri^ 
LANtastic*^ AE-2™ 

Ethernet Stancr Kii (ISA) $479 
LANia.stic AE-3™ 

El hemei Starter Kit (j SA) $549 


[>3200 - 8K, up to 216 CPS S229 
l>6200 - 80K, up to 300 CPS $409 
P33CX) - 8K, up to 216 CPS S329 

P6300 ^ SOK, up to 300 CPS ^29 
p9300 - SOK, up to 400 CPS $829 
'^odel 95 Laser Pri nter $ 1,399 


Multisync 3FGx 15" 

$639 

Multisync 4FG 15" 

$749 

Multisync 5FG 17" 

SL349 

MuUiSync 6FG 21" 

$2,359 



Other Networking 
Products Available, 

All versions and 
upgrades available 
at the lowest prices. 


Novsil 

G«ld 

fiewHer 


Insight 


Buy the 
Super ^ 
Direct" 
.way! 


J-fiLciundlflVfliilaiiitiEy iiili|«[ m wiltiaij iMititie. All Hems mi NEW. POs BPcepted rnm qialificd btiyov 3U, nmfcr* it4d S16 Uk US Pr«*l Mill. PIX W-Daj 

CjLiui ..Hiict »nd l-¥eflr JitplaccmeHL Pblky nmy haw Eoroe nsIrictiDiiL Sliiipiiine is nuii- rcfiiiidiWi:. AP tradnnirii ore Ibc jmjpcrtln. oT Iftdr owners Emel Inshde 1* t IndeniBA 

nfitmjl Cft*porini«i, avDiliiiie tnrJuHilMSBts. 


Hard Drives 
International and 
Insight have joined 

forces to bring you a 
jiUpenilore in your mailbox. Wt 
offer Ibc ultimate soleciion of 
today's most popular hardware and 
software, with Ihe most affordable 
prices. Get Insight's superior 
sendee and support, plus lOOO's of 
products to choose from. It's the 
Super Direct^” way to have it all - 
direct to your door faster than a 
speeding bullet. 

Super selection. 

You'll find everything you need at 
Insight. From high-capacity, 
higlb performance stonige 
products to computer systems, 
peri phemls, software and more. If 
you don't see the product you 
nectl call us, Wc have lOdO's of 
products in stock. 

Super service. 

■ 30-Day "Worry-Fme" Money 
Back Guarantee 
“ Federal Express Delivery 
"Toll-FreeTechnical Support 
7 Days a Week 

* Pay meni Options Galore jwf 



^' - Order 24hrs a Day^^ 

" One Year Parts & Labor Warrant)^/ 
Replacement Policy 


' " Special N aiional Accou nts 

Department for Latter Customers 

Super Direct" 

(Mtr 2J Hours a Dav 

Kiincinatykcounts.'P.O.'^ 

APO/TPO/lDici-fiitiiona] 

602-350*1145 
FAX 602-350-llgB 

tnrigkDiairibulianNdwork loc, 
t912W.FoLirtiiSt, ■ 

! Te!ape.A7J528l 
I PH.602/350-ll2<S 
! FAX6027350-I150 


Sourct Ctwlc ?S040 




















































































ts*Sd<rt 

*6 JSLl 


Hard 

Drives 



■The Superstore with Super Deals! 


Western Dlgikil 

High perfomnance 
'Caviar'sefl&s with 1' 
height. Cache How™ ooid 32K buffer. 


ID£,...Call 

ID£....Call 

lD£....Calll 


AC280 60Mb r 3.5' 14m5 

AC2i20 12SMb r 3.S‘ 14nhs 

AC22D020a[V!b V 3.5' 14m& 

Maxtor 

7080A eOMb r 3.5-15ms 

712aA 120Mb r 3.S-15ms 

LXr213A213lVtb V 3.5' I5ms 
MX1240 1.2Gb 1- 3.5- T5ms 
Panther 1.2Gb SColl Panther 1.7Gb CaB 

Conner Peripherols 

30104 120Mb 3,5- 19ms 

3204 200Mb 3.5' 15mg 

Hard Drive Specials 

Seagate ST32B3 249Mb IDE .. 

Samsung 100Mb IDE ...299.95 

Seagate Wren 340Mb ESDI ....599,95 

Bland Tech 200Mb IDE. . ....... 379.95 

Coil ter Quantum, Micropolis, Seagal 
---- ^ - voy!.M 


IDE. 

IDE. 


..Cal 

..Call 


499.95 


ControHeis Itom Ultrostoi, Atways. WD elc- 


Backups 

Colorado 

DJIO 120MbTape Drive internal.. 199 
DU20 250Mb Tape Drive internal.. 266 
Trcifker 120 Tape Backup356 
Trokker 250 Tape Backup.428 

SyCIUCSt {with cartridoe) 

4^16 klf SQ565, SQ400. &Q0K16b«> .419 
44Mb external. 499 

esMb idt SQ51 TO, soeao, sooi n 6 at) 529 

8QMb external...,...529 

GrassRoots Floptical 

Flopticol 21 Mb (external).Call 

Floptical 21 Mb (kntemaO .....Coll 


Floppy Disk Drives 

Toshiba 

ND04DG 3*0t< 6.25-HH PC/JO.59 

WD06DEG 1.2Mb 5.25“ HH PC/AT ,...72 
ND356T GH1.44Mb 3.5' HH w/AT Kit,. 72 

AGP 

1.2Mb 5.25'. 66 2.e8Mb 3.5'..........Call 

1.44Mb 3.5- ,..,67 All In One 3.5/5.25 149 
Coftipoq 1 /3 ht. Floppy.Call 


MultiMeilie 

Creative Labs 

Compleite otPIn'Ooe MPC compatible 
upgrabe kit lr>clLides; Ponosontc CD Drive, 
Sound Blaster Pro. flv© CD's. Microsoft 

MultlMecfla Kit !nt/E)(t...,....,539/599 

Sound Blaster Reg/Pro...69.95/199 

MediaVision 

CDPC Subsystem (©Kternal).993 

Pro 16 Multimedia System...,966 

Pro Audio Spectrum 16. 197 

WfWf MedioVtalor\ Fusion CD sxl. CD FIOM 
with Sound, Speaker and 4 CD's: Compton's 
Ccimen, Ultima. Wing Comm ..,,,,.,,,..,429 

Compton’S Encyciopedia CD 

standard version. 169 

Interoctlve version,. NEW!. 249 


CD ROM Special 

Mitsumi MPC C^rnp (Int) 


Input Devices 

ACP 3-buttor 


Video GrapMcs Cams 

ATI 

Graphics Ultra Pro w/2Mb ...,,.518 

Graphics Ultra Pro w/1 Mb_............. 43S 

Graphics Uftra+ w/lMb .. 298 

VGA Wonder Xt24 w/1 Mb ...146 

Stereo F/X Soundboard .. T09 

VGA Integra 63 VGA Basic 16 65 

Diamond 

SpeedSfAR Stealth w/ IMb.239 

Speedstor 24X 24-08 Color w/lMb.169 

Orchid Fahrenheit 12e0w/l Mb ...273 

Paradis© 

Windows Accelerator w/lMb..245 


^ Cardinal ,.^ 39 ^® 

Modem Bundle 


2400 Baud, FREE Prodigy Software 

Free software gets you on-line fasti 



Chias and SIMM's 

RAM Chips 1 25 

41256-100 256K lOOns DIP.1.49 .. 1.35 

41256-80 256K SOns DIP ..... 1.59 „ 1.49 

414256-80 256KX4 flOm DIP.4.79 ..4.59 

IMb-TOO iMhxl IDOns DIP 4.05 „ 3.95 

lMb-60 1Mb X 1 0Ora DIP.4,49 ..4,39 

call fbr VIDEO RAMS & CACHE RAMS 
Over 2<1.000.000 tC's In-stock tr^ludlng 
We Specialize in 466DX/25 A 33 Upgrades 

NewLowPficosi 

SIMM Modules i J2 

421DOOATB^ \ Mbx9 BOnj-dull Call 

421Q0DA9fi^?0 lMbx9 TCm,.Call ...Call 

4240OClA9BnBO 4Mbx9 BOna.Call ,... Col| 

424000A9&-70 4Mbx9 70ns.Call Coll 

41266A9BrB0 256kx9 BCm...Call 

421DOOAeB-eO IMbxa eons.Call.,.,Call 

424QOQAMrBiO 4Mbxa BOna.Call ....Call 


• plus SEIKO Trinitron Monitors 


Math coatoeessots 

Intel 

Overdrtve 4SfiaOX-33 (Skid).665 

Overdive 4B60DX-33 (Moakt) .. 665 

Overdrive 4860DX-26 (Moskt).495 

38731 Mobte CoProceKor .. 78 

803fl7DX tony speed).65 

S03e7SX (any speed) ...-.,78 

RapIdCAD CoPtocesBor......,240 

8087 ...29 

30287-10 .69 30237-20 09 


* OPTl Of ACC Chipsets * 1 Vear Wcrranty 
AMI Bios " Enhonced 101 Keyboard • IDE Interface 
• Free Accounting Software 


...all Advanced 
Systems include 

Jitf vent reef eomff urere . 

486/33 Complete Color System 

ACP'5 
Sale Price 


Includes • 1 44 Mb Floppy Disk 

• 486DX/33 - IDE Controller 

w/256k Cache • joi Keyboard 

• 4 Mb RAM - 14" SVGA .20 

• 512K VGA Card Color Monitor 
-105 Mb HardDfhre 


*1499 


Cati for additional conf/gurertrons... Local Bus, 
SSdSX, 4a6DX/5<l and Seiko Trinitron Monitors 



386SX/16 
Sy 


Desktop System 

1 Mb RAM • 40 Mb Hard Drive 
3.5" 1,44Mb FDD - VGA Cord 
Includes 
Keyboard 
and morel 


*499 


Call far 

hard drive. 
Tower, 
Mini-Tower 
and other 
configurations 


386SX/20 

Notebook 

40 Mb Hard Drive 
1 Mb RAM • VGA LCD 


$999 


Memory Upgrades 

Notebooks 

Compaq Conluro,4Mb3 198 


Compaq Lite, 4Mb ..239 

HF^^ Palmtop, 2Mb ,. Call 


Call ACP for Notebooks... 

MWmb I mITAC • TOSHIBA 


Apple 

Powerbook 

l4a/17D-6Mb 

^276 


IBM CL57SK,4Mb.„,.,.345 

Everex Carrier, 2Mb.118 

Toshiba 74400. 4Mb ,,^,..213 

Toshiba T6400. 4Mb .218 

2ahHti Z-Nate. 2Mb 168 

Laser Printers-"O''K Boards 

HP l||/l|ID/|i|P/l|p/IFP+/1l/ilD ..-.49,95 

Panasonic 4410/30 or 4420/10 .. 69.95/49.95 

Okl 400 . 49.95 Oki 300/30_59.95 

Okl 030/40 79.95 IBM 4019/29.49.95 

NEC.69.96 QMS 410 , .69.95 

Computer Upgrades 

AST Bravo 3/25^ fMb ... 3 318 

Compaq Prokner 3/255, ZS...84 

Compaq ProWner 4/33. 2Mb ..,98 

IBM PS/290, 95. 2Mb.09 

Dell 420/25/33/60SE. 4Mb.200 

Call for NEC. HP. Zenith, Leoding Edge. 


BELOW COSTi 6 M ^ #% 

286/12 ^269 


00206*3.5' Floppy-1 Mb* 101 Keyboard 


IBM OS/2 


04G1049 OS/2 Extended 
w/S0cver, list 1995 ACP 1159 


Software $ale...upto90%Off! 
WO's of Titles! Now only 9"*.' 


04G1051 OS/2 LanServer 
List 795 ....ACP 429 


04G1091 OS/2 Ext. Admin, 
kit. Let 165....ACP 97 


10G 5999 OS/2 2.0 Upgrode 
Lbt 149 .ACP 79 


CompuServe.9.95 Colnbciie...9,95 

Ufa A D*oth.9 95 Computer Comic . . . . . 9.95 

Desert Slorm .9.95 Complete Crap«.9,95 

Personal Btz Bose.9.95 Pro Footoall Analyst . 9.95 

Stlckbeor.9.95 Hdc Window Apps 995 

Dvorak on Typing 9.95 3D Min. NegoHolor9.95 

Bible Trivio.9.95 ReHremeni Plcrinef . 9.95 


All 4 tor only $4991 


Call for a comptefe fist.. 


, 199 


^ 3-fcHjtton Mouse (limited 3upply)14.95 

CH ProdLicts Fli^tstlck . „...49 

Mouseman Combo/Cofdle^ss.. 75/88 

Logitech Trockmm serld/bijs.69/72 

Logitech Tracknxrk 2 (combo) ..,.. 64 

Logitech Trockman Portobte.,..,.....,..99 

Logitech Scanman 256 . 267 

fWerospeed PC-Trae ser/bus.79/69 



with^Modem ' 

WiNbestfax 96 


Windows for FAX and MODEM. DOS 
modem software, FAXogrophy. 
COMtt for Windows.., 

2400 MODEM ood 9600 FAX. (Int.) 

WINbedfa)c96 .....89 

fQx96w/14lnef...159 



$7777 


Symantec 

Morten 

Antivirus v2.0 

Cure infected 

systems plus on-golhg preventative 
cane. Includes Nbiioh's 24-hDur Virus 
FAX-Llne for new vlrusupdotes. 

Symonfeo Q&A 
Database v4.0 

ACP Price omy....,...., 

Norton Desktop for DOS ..99 

(OLHanUties Umifed) 


M 79 


y WinPrinter 
^ 800 




Postscript 
- 800 dpi - GDI Direct 
* 50 fonts * HP PCL 


^ “3 printers In V 

I *1295 

J [Lm fLA^M^srm 

£ * j PBOtTwm Dirtmm 



Advoriced boards.,. 

286-12MHz....S 69.95 

3S6SX -25MHz...119.96 

306DX -40MHz..199.95 

4a6SX-20MHz... 199.95 

4e6DX2 -50MHz ,.,...,.. 699,95 

486DX2 h56MHz...999,95 

4S6DX-50MHz......Cali 



Windows AzsBisretm 
Inmeses 
Perfetm^ntBis 

riDiamonc 

OofTiputisr S^Ufm, \p 

Speed Star 24X 

...make your 33G perform tike S 4S& 
* Windows Accelerator . 

- 15X faster than SVGA ACP 

■1Mb RAM onlV 

-WD90C31 Chip - ^ 

*5 Year Warranty J 

- 24 bit color for 
16 ,7 million colors 



Wlllf 

$169 

lors ■ » 


Newl OPTIMA* 24+FAX 96 

Now you con get □ 24CiClbpa V,24bfs 
data modem plus a 9600 bps FAX 
with Hayes suparlor performance 
and compatjblllly. All at a great 
price. Also includes SmOftCom EZ 
and SrrrartCom FAX software, 

OPTIMA* 24+FAX 96.S 158 

OPTIMA* 96 +FAX 96. 378 

OPTlMA*144 + FAX 144 .. 475 


1 PC6S81C SI-L%RP 


Coior 


r 

386SL/20 

NoteBook 

•Only4.9LBS.I J 
•2Mb PAM 1 

• 00Mb IHD 

» 3199 ” 


ai^NEWl 1 

67S5w/80Mb. 

.S 1799.95 

J 


SII 



Seiko CM 1450 

New low price on 
on incredibly sharp 
SVGA flicker-free, 
non-InterlQced mulli-sccirininQ 
monitor. Features finest qualfty 
Trinitron hlgfvcontrast black tube. 
.2Sfnm aperature grile and 
1024x768 resolution. 

CM 1450 14'...$ 439 

CM 1760irC.25mm).1099 

or try Seiko's new 20* 

CM 2070 LP 20*.2299 


Canon 


ACP Is now a Canon® 
Authorizod Resefier... 

NEW LOW FRiCESl 

BJ TOE Portable.» 299.96 

BJ200lnl^©t... 346.95 

LBP^X Laser Printer. 988.95 

BJ330 Printer (B/W). 648,95 

BJC 800 (Color).,,. 1896.95 

BJC820(Cdor)... 2075.95 

BJ 300 BiJ^bleJetCfi/W) ... 449.95 


Advanced Computer Products, inc. 

1310 E. Edinger, Santa Ana, CA 9Z705 • FAX 714-558-8849 • Toll-Free 1-800-FONE ACP ■ Sales 714-558-8813 

Pricss subfw;[ to chango without nstico. No surcharge on cuoditcatKl. Qredtt cards not charged until we ship. 100% nsk Irei return guarinlBst If you aie nd 100% satsfied just rntum 
" ■ - - -- --^ippL - --- - 


m 


all mait^ials in new resaJaatte oondlEion wiah oripina) Invoice, ACP will Immedlalely SiOhanpe produd or Issue ACP ctedB less 


wHtih 15 days [xmptetfi wilh 
ilnj tor luWe puirEhase. No Returns'ofii eoftware Special Purchase 


Tiri-U lAA 1 ATI 




































































































































































Rack Mount Computers - Motherboard or Passive Backplane 


Use external monitor 
Up to 6 drives 



8.75" high 


Mono or color monitor 
Up to 5 drives 



8.75" high 


14" color monitor 
Up to 3 drives 



12.25" high 


Rack Mount Monitors 


10" mono or color 
monitor 



8.75" high 


14" mono or color 
monitor 



12.25" high 


Enclosure for most 
desk top monitors 



Rack Mount Keyboards 


Drawer mounted 


Drawer for desk top 

keyboard 


keyboards 

/* / 






/ 



1.75" high 


3.5" high 


Vertical-mount, sealed 
membrane keyboard 


'll 








H 



5.25" high 


Rack Mount Printer 


Dot matrix printer with 
industrial rating 



12.25" high 


Call for our other Rack Mount computer 
and "enclosure only" product offerings. 


1290 Lawrence Station Road, Sunnyvale CA 94089 
Tel. 1408) 734-1290 Fax: [408] 734-2140 

1 - 800 - 729-7654 
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adt Guarantee 

Buy iwfm CQitmencef 

First source internitlonal 

"Tie only Soum for Cdtnpitfir upgrades" 

» SO Oaf Moaer Bad Cdaraittee 
> 100% compatlblfi tn fonw, fit & fvflctfoii 

• user Installable products 

« iBstaltaflon Instmctfons iotlnijeij 

• Toll-free tecluiJcai luppnrt 
« Thousands oF Items tn stock 

• iHanufactnrer’s warranties 

• corporate PO's, APO/FPO's 

* GoifrnmcRt & Edadt^nat prldiiB 

• Intunational orders wetcamt 

• special voliJine prldng 
‘ 2 d-boitrlaK line 




• SamtiUi shipping 
■ overnight delivery avaltable 


• Visa, fflC, ANtEK, & EUscovef aoojFted 
• Kp surcharge on credit cards 
■ Call for any Items ntif listed 
■ We'll meet or heat aiif advirtlsod price 

Toll freu from anvvutieie 
in tho United states or Canada 

800/336-9866 


714 / 588-9866 

Facsimile 

714 / 588-9872 

Business Hours 
afondav-FrMiy, bak-spm 
S aturday. iflAM-spBil, p,s.t 






MaU qnlirs tn^ 

First Socre* U tWL M Ui fl4 liic. 
3lftziiiiiOTaSiflft140 
jybaViiiP,CaUftir^ 926S8i)SA 



CALL THE UPGRADE EXPERTS TOLL FREE 800/336-9886 


A0293 























































































Windows, Netware, Unix and other high-end applications need a SCSI controller 
that delivers top disk I/O performance and a growth path. Only SmartCache Plus 
delivers both - and costs no more than less advanced controllers! 

As the Industry's fastest SCSI controller, SmartCache Plus is the easy choica 
It’s the smart choice, too — because If your system needs a performance boost, 
you can transform it from a non-caching host adapter into the world’s fastest 
caching controller! Expandability is so simple: plug-on modules add caching, 
up to a total of 16MB of cache memory, and disk mirroring! 

SmartCache Plus is supported by all major operating systems and appli¬ 
cations, and provides connectivity to hundreds of SCSI devices. Reliable, 
scalable and simple to install, SmartCache Plus breaks your system's disk I/O 
bottleneck without breaking your budget! 

Distributed Processing Technology 

All trajdarnarks a re the property of (heir res pectiveownarsL 140 CendSCe Df/ve, Maitiandf FL 32751 USA 

Circi« 172 on Inquiry Card (RESELLERS; 173). 


This free comprehen¬ 
sive Performance Report 
detatts the SmartCache Ptus advantage 
over its leading competitor in nine 
different benchmarks for DOS 5.0, 
Netware 3.11 and Unix applications. For 
your copy, contact OPT Ghannei 
Marketing today... 


"^" 407 - 830-5522 


"“ 407 - 260-5366 






Micro-International Inc. 

since 1984, world-wide distribution of quality computer systems and components 


486DX2, 66 MHz, 


486DX2, 50 MHz, 


$2970 


$2640 


486DX, 33 MHz, 


386DX, 33 MHz, 


$2440 


$2060 


Don't settle for 386SX performance. With 3860X and 486DX power, 
external keyboard and VGA ports, it Is the only computer you will ever need. 


HCP Power Notebook Standard Features 


VGA graphics with 32 gray-scale supertwist back-lit LCD screen 

4 MB RAM installed, total memory capacity is 16 MB 

120 MB hard disk, 15 ms access time ■■ Licensed DR-DOS 6.0 

1.44 MB floppy drive ■ Two serial, one parallel port 

Three-hour battery ■ External numeric keypad included 

Carrying case ■ External VGA and keyboard connections 


Optional Features 


Docking station with 2x16 bit slots $ 160 
Auto cigarette adapter $ 40 

Memory upgrade to 16 MB $380 

Memory upgrade to 8 MB $ 160 


Hard drive upgrade to 210 MB 
Additional battery set 
Additional battery charger 
Additional AC power adapter 


$200 
$ 90 
$ 30 
$ 50 


Micro-International, Inc. 


) 0850 Seaboard Loop 
Houston, Texas 77099 
National Sales 800/967-5667 Houston 713/495-9096 
Hours; 9:00 a.m. to 5:00 p.m, M-F; 1 I ;00 a.m, to 1 p.m. Sat. (Central Time) 
Ail systems and components include a one-year warranty; 30-day money-back guarantee. 
Price reflects cash or credit card payment. Major corporation purchase orders accepted. 
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CONTROL UP TO 96 PC 
pFILE SERVERS WITH 1 KEYBOARD-i 
ANO MONITOR USING... 


COMMANDER 





• Select via Keyboard 


• Dual access up to 250feet 
away (optional) 


• NO external power 


• Mix PC, PC/XT, PC/AT 
and PS/2 


• "AutoBoot™" Feature 
boots attached 
computers without 
operator intervention 


• Mounting kit avaiiabie 
for 19" and 24" rack 
instaiiation 


• Shows PC power status 


PS/2 Mouse support 
avaiiabie 

Each unit accommodates 
from 2 to 8 PCs 

up to 12 units can 
be cascaded 


Dealer program Available 

Cybex corporation 

2800-H Bob Wallace Ave. 
Huntsville, Alabama 35805 

(205) 534-0011 
Fax (205) 534-0010 _ 


PC, PC/XT, PC/AT and P5/2 are trademarks of 
intemationaf Business Wachines COrp. 
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HeHofiyn HeHORva HeHmi 


ACER 486SX ** 16MB SIMM (4m x 36) 

$ 529.00 

32MB SIMM (8M X 36) 

$ 1,599.00 

AMI EZ-FLEX - 64MB KIT <4 simms) 

$ 2,799.00 

AMIGA 2000 - 16MB SIMM 

$ 469.00 

AST BRAVO 486LC - 16MB SIMM 

$ 469.00 

COMPAQ SystemPro • 32MB MODULE 

$ 1,199.00 

DELL 466*$ - 16MB KIT (2 simms) 

$ 538.00 

32MB KIT (2 SIMMS) 

$ 1,088.00 

MAC llfx - 16MB SIMM 

$ 479.00 

MAC QUADRA 950 - 16MB SIMM 

$ 469.00 

MAC llcUlcxJIsLQUADRA 900 - 16MB SIMM 

$ 469.00 

MAC QUADRA 700 & SE/30 - 16MB SIMM 

$ 529.00 

NeXT TURBO - 16MB SIMM 

$ 469.00 

SUN IPXELC - 16MB SIMM 

$ 499.00 

SUN SPARC SERVER - 256MB KIT 

CAU 


OTHER MEMORIES AVAILABLE... 


IBM 


COMPAQ 



HP 


LAPTOPS 


PS/l - 2MB 

S 68 

DP 386/2a,20E,26 - 1MB 

S 

66 

yectm 05^16 - 2M8 KIT 

3 129 

AST EXEC. NB - 4MB 

$ 119 

4MB 

S 149 

4MB 

$ 

159 

4M0 KIT 

3 229 

COMPAQ LTE386 - 4MB 

$ 209 

M30 - 2MB 

S 79 

DP 386S/16 - IMB 

1 

66 

\teclTa 486 - 2MB 

S 79 

3 135 

SLT386 - 4MB 

$ 160 

M50Z,55sx,65sx,70 - 1MB 

S 45 

4MB 

159 

4MB 

DELL 316320 LT - 2MB 

3 99 

2MB 

S 79 

DP 286N.386N8/20 - 4MB 

$ 

135 

0MB 

3 269 

EVEREX TEMPO ^ 2MB 

3 78 

M55sx.65sx.70 - 4Md 

$ 135 

- 2MB 

S 

79 i 

X-Stotion 700 S©f. - 2Ma 

S B9 

IBM L4QSX - 4MB 

$ 135 

3 104 

M7a^A21 A61,121 - 2MB 

§ 79 

4MB 

$ 

136 

4MB 

S 149 

MAC POWERBOOK - 2M8 

M40sk 35sx - 6M B 

S 269 

SMB 

s 

299 

SMB 

S 299 

NEC P.S. 2863a6s){ - 4Ma 

$ 200 

M57SX,90,95 - 4MB 

$ 135 

DP 386/33A86/25 - 2MB 

s 

96 

9000/400t>J26t - SMB NTT 

$ 495 

P.S. 386 ^ 3MB 

$ 429 

SMB 

S 269 

SystemPro - SMB 

3 

269 

16MB KFT 

3 999 

P.S, SX/20 - 4Ma 

3 200 

MSCKMI - 1MB 

S 65 

OK Exp Brd 

DP 386S/16 1MB Brd 

s 

335 

32MB KfT 

S1B69 

PANASONIC CF170 - iMB 

k 65 

3 ao 

MSai 11.121,311 - 2MB 

S 99 

3 

105 

9000/425e - 8MB KIT 

$ 42S 

TJ, TRVL-MT 3000 - 2MB 

Mac>A21A31 - 4MB 

$ 1B0 

DP 3a6/20,20E,25.2SE 



16MB KT 

3 828 

TOSHIBA 1000 - 2MB 

S loe 

16-BIT OK Exp Boord 

$ 128 

1M0 Exp. Board 

3 

105 

APPLE 


2000SXE - 8MB 

3 388 

32-BIT OK &<p Board 

$ 128 




3200SXC - 4MB 

S 160 

S 315 

AST 

DELL 



II3E3E/30 - IMB 

S 32 

5200 - SMB 


3250P;a33DP - 1MB 

3 

41 

Cldssk: * IMS Exp. Board 

5 64 

PRINTERS 


PREM. 366/20C - 1MB KIT 

$ 65 

4MB 

3 

135 

SE/30,lld,llcxJtsl.LC St 



PREM. 386/25 - IMB 

S 45 

420,425,433 - 2MB KIT 

S 

82 

Quad. 700,900 ~ 4M& 

S 115 

EPSON 6000 - 4MB 

3 229 

PREM. 486/25 - 1MB 

S 45 

4MB KET 

s 

15S 

Quad. 700,900 - 32MB KJT 

31120 

HP iiPMm.P - 2MB 

$ 108 

PPfM. H 486 - 1MB 

$ 4} 

8MB KT 

s 

270 

iffy * 16M8 KfT 

S 499 


$ 135 

4MB 

$ 139 

450DE>150SE - 2MB KTT 

s 

82 

llfx - 32MB KIT 

31156 

IBM 4019>1029e - 3.5MB 

S 129 

8MB m 

$ 278 

4MB KIT 

s 

158 

Qixidra 256K V-RAM 

$ 27 

4029 - 4MB 

$ 135 

PREM. 11 IMS Exp Board 

$ 469 

8MB KT 

s 

270 

LC 612K V-RAM 

S 44 

OKIDATA 400 - 2MB 

S 129 


PRICES SUBJECT TO CHANGE WITHOUT NOTICE 



OTHER MEMORIES FOR: 

ACER. ALTIMA. APPLE, AST, CHAPLET, COMPAQ, DELL, EPSON, EVEREX, HP, 
LEADING EDGE, IBM, NEC, NCR, OKIDATA, PACKARD-BELL, PANASONIC, PHILIP, 
SAMPO, SHARP, SlUCON GRAPHICS, SUN MICROSYSTEMS, TANDON, Tl, TOSHIBA, 
TUUP AND ZENITH. 



TERMS: C.O.D, CASH, VISA OR MASTERCARD, 

COMPANY AND UNIVERSITY P.O/S ACCEPTED UPON CREDIT APPROVAL. 

414 CLOVERLEAF DR., UNIT B, BALDWIN PARK, CA 91706 

TEL (818)855-5688 FAX (818)855-5687 
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ALL PROOUa WAMES. TIlADaflARRS AND REGISTERED TRADEMARKS ARE THE PHOPERtV Of THEIR REPSECTtVE COMPANKS 

























To i^et our free catalog, call 1 ^800'"879^PLAY * 

[Mon.- Frl., 8:30 am-BiOO pm EST.) 

Or fill out the coupon and mall It to; MicroProse Sofhvare, Inc, 
ISO Lakefrout Drive * Dept. D-IO * Hunt Valley. MD 21030-2243 


Name 


IVIOVING CAN BE SUCH A HARROWING EXPERl 

ENCE. Especially when you're the sole 

INHERITOR OF THE BLOODCURDLING 
wiNTHROP House. 


Lucky you. For the past 400 years, your 

EVIL ANCESTORS HAVE BEEN PLANNING A 
HOUSEWARMING PARTY JUST FOR YOU. AND IF 
THEY HAVE IT THEIR WAY, THIS IS ONE PARTY 
YOU WON'T BE LEAVING. 


HEAVENS ARE 
ALIGNING. And 
THERE'S A LOT OF 
HOUSECLEANING 
TO BE DONE. 


THE LEGACY: REALM OF TERROR 

FROM MICROPROSE. PROOF THAT THERE'S 
NO PLACE LIKE HOME. AT LEAST NOT IN 
THIS WORLD. 


SPINE-TINGLING GRAPHICS WILL TURN 
YOU CHALK-WHITE WITH H O R R O R f 


H A I R'R A I S I'N G COMBAT WITH 
GROTESQUE GREATURES! 

STUPEFYING STUMPERS in SURREAL 
ROOMS! * 


AGAINST LOATH 


SOME GARGOYLES 
OR DEATH LEECHES? 


Aclusil Screen Shuts lVTa> Vary 


E N T-E I? ^ ^ I rj jvi L u T - s G r T WA 

SERtousLV Fun Software 
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MEMORY... 

YOU JUST CAN’T DO WITHOUT IT. 


Picture this: 

You bought a new software package, You try It out on your computer and soon find yourself working for hours on 
a sophisticated graphic design. While scrolling through your worksheet, it feels tike you are moving through 
pudding. Your hard disk has a tough time trying to catch up, You then try to print, but the laser printer’s buffer Is 
full. You reset It, try again, and find that it spits out only part of your beautiful graphic,.,. 


No probieml 

We'll take it from here. With our Jefflam™ line that supports the leading brands of laser printers and PcRam^*' 
line that upgrades your Notebook, Laptop or Desktop computers, Transcend can help solve your memory 
problems. 



What you get from our memory upgrades 

■ Life time warranty on all our products 

■ Full memory tines support a variety of brand 
names of laser printers and PCs 

■ High quatity at a reasonable price 

■ Easy-to-instatl 

Office hours: 6:00 a.m. to 6:00 p.m. Mon. to Fri. 

"You order in the momfng, we will ship in the 
afternoon." 






E3 nwKW S>SON PaiBSOnic 

TOSHIBA OKPOK ^ar caMS 
wnrcp a 


IVEC 


, Texas'^ 
Instruments 


* All brand names are registered trademarks of their respective owners. 






Transcend 


Your Supplier, Your Partner, 
Your Friend, 


Transcend Information Inc. 


104 Exchange Place, 

Pomona, CA 91768 U.S.A. 

TEL: (909) 598-5500 

FAX: (909) 598-5050, (909) 598-6050 


3FI., No. 465, Chung Hsiao East Road, 
Sec. 6, Taipei, Taiwan, R.O.C. 

TEL: (886) 2-7881000 
FAX: (886) 2-7881919, 7889191 
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This Is One Flight 
You Definitely Wont 
Be Sleeping Through. 





So the novelty of flying vs^ore off a long 
time ago. Cancel those reservations and strap 
yourself into the cockpit of the F-25 Strike 
Eagle® III jet fighter computer game. This is 
flying as it should be. Slicing 
through war theaters around 
the world. Blasting enemy 
fighters to smithereens 
with high-tech missiles. 
Devastating strategic targets in 
dangerous bombing runs. 

Performing fantastic aerial aerobics. 

And dogfighting against a friend via 
modem. All brought to life by dazzling, state-oi 
the-art graphics. Sure, it's not like flying first class. 


But when's the last 
time you had fun 
flying first class? 

F-15 Strike Eagle III from MicroProse, 
get your copy, visit your favorite 
computer game retailer today. 


£nT£BTaINMENT ■ SQfTWAAE 

Seriously Fun Software 

r“ Td get our free catalog, call 1-800-S79-PLAY ■n 
(Mon, - Fri,, 8:30 am - 503 pm EST) or fill out the coupon 
and tuail it to: MicroProse Software, Inc. 1801.^licfront Drive 
DepL DIO * Hunt Valley, MD 21030-2245 


Cily 



7ip 1 

Telephone ( 

) 





NAH 1 


® 1992 MtcroPtoso Software, Inc, All RIGHTS RESERVED, 
Avolk3bl® for IBM-PC/Compatlblos, 
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Rex Nebular Is For Hire! 




Actual screens mai/ 


And the spaceways will never be the same! 

Sure, he's for hire. But if he doesn’t pull off this job, Rex Nebular’E 

TGputation as an interstdlar adventurer and womanizer will take a 
bruising, if that's still possible* 

All he has to do is retrieve a priceless 
a really ticked—off Colonel Stone. It should be 

easy. *. NOT! 

Especially when this Cosmic Gender Bender git 
has enough traps to send Rex to his grave £ 
drousand rimes oven 

Rex will have to locate a cloaked planet SurvivE 
the grotesque Gender Bender machine. Negotiate the perils of a vasi 
underwater world. And tear himself away from legions of sex starvec 
aliens* Some of whom would like nothing better than to use our hero a? 
breeding stock! 

And Rex thought women only wanted him for his mind! 

Save Rex Nebular from himself* And save the universi 
from Rex Nebular. Get your copy of Rex Nebular And The Casmi 
Gender Bender today at your favorite retailer* 


- S i iMULATING state-of-the-^ graphics and animation! 


" Thousands of MIND'BENDING PUZZLES TID UNLOCK! 


- TT77ZLATTNG rotoscoped art! 


- EASY, HARD, and ADVANCED modes! 


‘ AROUSING IN lUIilVE INTERFACE light years ahead of any othc 


I------—--j 

j To gst our free catalog, call 1 ‘800-879-PLAY, j 

I [Mon,- Fri,, 8:30 am-5:00 pm EST*) i 

I Or M out the coupon and mall It to: MlcroPtose Software. Inc* i 
j ISO Lakefront Drive • Dept. D-10 * Hunt Valley, MD 21030'2245 j 

I Nante_ i 

I Address __ j 

I City_State_Zip_ I 

I Telephone ( )_ I 

I_ blAp_J 
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Everyone 

makes claims. We make sure. 


When the industiy wants 
product testing taken to the nth 
degree, they take it to NSTL, 

In every field, one name sets the 
standard. In microcomputer testing, 
the name is NSTL, the leading 
independent testing lab. 

The NSTL compatibility certification 
seal on a product says that it withstood 
the toughest lab in the industry — and 
it^s ready for your business. 

The seal saves you a lot of comparison 
and guesswork. It says youTl find the 
product compatible with a wide range 
of business applications and hardware. 

It he^s you make the right choice. 

Real-world testing for real- 
world use. 

Beyond compatibility testing, we 
access nearly every conceivable 


problem — from engineering-level 
hardware bugs to the everyday usability 
of business software. 

And we test with the end-user in 
mind, in a real-world environment, just 
the way your staff uses equipment 
Except our trials are more punishing. 

Our publications, and others 
that publish our work* 

In a separate facility we also do 
comparison testing for our own 
Ratings Reports: Software Digesi^, PC 
Digest and LAN Reportef^, They're 
read by people who purchase an 
average of more than $500,000 in 
microcomputer hardware and 
software annually. 

And because of the respect we've 
earned, some of the industry’s leading 
publications* like Data Communicatiom, 


LAN Times, Unix World and Daiapro 
Research Group publish our test results. 

Look for the NSTL seal and 
be sure. 

Experts rely on the NSTL name: 
now you can, too. The final test of a 
product is its compatibility in a 
business environment The NSTL mark 
tells you it’s already met that test Look 
for it when you compare products. 


NSTL 

Plymouth Corporate Center 

Box tOOO, Flymoudi Meeting, PA 19462 

215-941-9600 

Micro Chaonet™ and OS/Z™ aie Hademaritia of the IBM CorpcN-otiocu 


Circle 108 on Inquiry Cord. 


FEBRUARY 1993 • BYTE 261 

























Original IBM PS2 

1 200 boud Modem for Mkro Cbonneh 
Li^t $149*00 Your Price $7*75 


Seagate ST4766N 

SCSI 660MB, 15M5, FH* 
Only $090*00 ufhile supplies tasl 


16 Bit Memory Board 

Hardwmti EMS 4.0 W/M«liitasking - 5 Y« WMRANTf 
2MEG »M£G i&MEG 

%UV $35? 5653 


SOFTWME LIQUIDATION 

words™. 

WsrdMfli A.0 « Wwdtiw 3000 III. 0.5 

Hifi ii ncria m^iniTH Thusi nra iho' uiiFirt kuhb dou iJlIrg 
_ tir mw $300.00 frim ogr czxnpDtibn. 

i ^ lio¥B ihouHTHii fn ikxt 

II F« UlE BELOW USniHJTOfl cosn ■■1 

usr$4^siio>c nva 

ccflEfl?swa,00Mf 

^mi JieMACikSDAF.AaCA'^^llfD *AA 

$99 7.0 UpptW* $99 $99 


NASD DRIVE 



^Seagate 


Httfd Drive* 


sms . 

5r«P6 ... 
sr25i-i .. 
SIMiAtrhJgH .... 
$ni2DAirl^k] 1 


aoMfi 

30MB 

J2MB 

J2MB 

KUMB 


Sni44A{T high]. 130MB 
$I32B3A [r Itghl Z4iaMB 

5n4B0M _ 

5T41200N...**..^1037Ma 


*5M5 

3SMB 

3SM5 

saws 

ISMS 

16MS 

I3M3 

14MS 

ISMS 

iMMMM 


tm/i s.as" 
MFMfiillHT 
WMS.as' 
ceas" 
ueas- 

106 3.5^ 
K 3.5- 
SCSI 3.5- 
sca/FH 


414P 
$349 
4339 
4179 
4249 
4299 
44S9 
4999 
$1499 


-R 


Herd Drive* 


CPSOOOn'hflKl . ..^..4DMfi 19W5 

CP30aB4E . BOMB 19MS 

CP301O4 (I ■ JtlgM .......... 12aMB 19*« 

CP30174AnniaM 

CP30a04_ .. 

CF3544A ... 


TYPE PIKE 
IDE 1169 
IO£ $249 
IDE $299 
!□€ $349 

209HB T5MIS BE $459 

... 4i24MB 14MS BE $1045 

. . 540Mfl 12M5 sea 41045 


_ ITOMB T7MS 


M94iar Hard Oriva* 


TISOAiJ-k^H 

72m|t*hi9l.J . 

km4QA .. 

L>fr340($ - 

PAI^R(FHh... 

M^m75^FH^ . 


azE SPEED ms P!oa 


. 80Ma 

17M5 

1« 

$249 

-. I30*ffi 

15MS 

IM 

$299 

. 2l3Ma 

15MS 

»e 

$389 

.. Jl3h» 

15HS 

SCSI 

$42? 

. 340M8 

15MS 

RDC 

$79? 

- 340MB 

16M5 

SCSI 

$399 

_ lOOOMfl 

13M5 

m 

$1549 

1500MB 

13MS 

SCSI 

SE749 


Fujrrar 


2422A/S(3,5'| 

. . 3K)Me 

12MS 

SCSI/IH 

$845 

247W5<3.51 - 

. , . 420M8 

12M$ 

SCSi/IK 

$89? 

a424A/S|3.5’] , 

... . S20MB 

IZMS 

5C5I/IH 

$949 

2266S[FT0 . 

. . 1080MB 

IdMS 

SCSI 

$1449 

2452S1F1+) 

. 1750M6 

11MS 

SCSI 

$2699 


MICRDPOLB 


1624. (1«) . 

. .. WOMB 

15MS 

SC5 

$1099 

Jll2t3.5n:r.._„ 

, , K150M6 

10M5 

SCSl/lDE 

$1849 

iSPSffHI . 

)050M8 

14MS 

SCSI 

$159? 

1548 (FHl . 

. 174eMBi 

E4MS 

SCSI 

$22?? 

1528-15 jFH) 

. 1250MB 

i4MS 

SCSI 

$1749 

1924 [FHl .. 

.. .. 2100MB 

IIMS 

SCSI 

$3099 

LifTOP « NOfiNODK HAWF DilVlS 

60M».. . 


2.5* 

15MS 

$31 

flSMfi... . 


2^* 

IJMS 


130Wlfl. 


2-5' 

17MS 

U99 


360K 

720« 

1.2W 


BSd 

BSd 

au 

16Bir 

idBir 

SCSI 

SCSI 




5.25' 

SIS' 

a.2i' 

3.5' 

5.25' 


Drives 

■ Whr 439 
WLf 434 
VfH 44Q 
it^HT 43Q 
MOUhUlNG $5 


Drive CeDtrollerv 


iPksppf ... . 

4 fTdffir Higli . 

9 iwl mfm 

.-. $9 

. $49 

. f49 

t^TivI firm fit 1 


Hmvt nTrH^ rmly . . ^ , 

.... 124 

Hodnd Flqpipf T.l Irthrlkicv. 
DTC-328Q(Sij|^arti7dnni!i . 

.. .... $34 

.... $1139 

1 ^k-TA , , 

_ $239 

DTC62&2-24 .. 

. $149 

hhvd nnd Fl^ny ... 

... $2? 

Hml and Flmv W./IO _ 

.. 13? 

X9 

hkrtl [Dncl Flquy . 

. 414 


ffTBtgn BPECIJU. SALEI 

■IIIQEll m tgiHv 

I J|]^^Vo4n*Caf*«l RCA Jocb lwSM>«v&Av4'al>rtpi4i DiMidiain 
CntwcrioftpfiJtoSfwmPfiww. Jim wi^Mihp w n* 

Ct]<w^,CDAu{bl4gry sdliwon, SampbDiii;. ObAomiitotm, 
$ai mlvT^caCMCahill, and MpEiH«ii£x>vif»ni. 

d]$Mip| Waroi^ 1349 CDKUl !t 4499 


ULitinikd ^Krkpti^ BifavMi ItMwv. Wodd 

havdvF, SJcchqn. ^WdinniiigdiiilAjil M4 



2mB 

W 

KI-47-21 

4158 



PC’49-21 

4483 

$93 

4113 

sia'. 

Mu)|bijx»1' 3B65)I... 

2MB. 

ZA44 

IA3601 

Si4WiF6rt8X,-2866/s(l'rTi^ 

2MB 

ZA1S0-64 

4134 

SufHrtPbrt 286; 286 b.. 

. FMfi 

ZA1SD-66 

$94 

SuptnPort 286>; SIamPm 

.4MB 

ZAIUO-Xl 

$279 

T^)Fb«P6rt 386; 336* . . ... 

. DYfl 

ZA3034ME 

$86 


rmpurERPEsiPHERAamc 


IMI 

3«a h Cdnli«JBMPC,XT.,Mfii^{Arfk^^ GdlT 

V.22hi, V.32 dmd M 2\7A. AgM Jkd/Auk: onMf. Support! 
C«nm I ■ i/IRQ Z’5. inciitkl. $39 

34VQ htaffiiel. ramadi (ibo4 taltn fi LH> ikihn llgldt. npultm 
imol fwrt. $69 


V.djhi */MWP5, wly $B9 

FS* UKIIIIH 9600bpt F(r, 24D0b(H nwiini. Ddid F« Auto 
Smiinj. COM 1-AIRO 3.44 ?■ ^At CcmiinT>A'. Mfw 

SsRwo^, Fill or btjff Dvplw, AjIh or T(™ $6B 


inW CPU's 


486DX/SX 

BO406 0)1/2$ .^..4i4S 
KidMD)t/3$-...4399 
3S*SX 80484 031/53'^ . 4540 

80386 W/16 _. $29 386DX EO486 OK-2/SO ... 4489 

80386 Sai/aO .. $39 80386 DK/20. $49 80486 0!(’2/66 ... 4799 

80386 SX/Z5_ $49 BD38S EM(/2S $71 80485 3/Z5 .... 4l 49 

S{S86SX/33 -$$9 B03B6DJ(/33 $91 60466 SX/^ _... 4124 


CPU UPGRADES 


Turn j«or 286 into a 3861 Tru* 

I M 11 rtt fill rtlulHlUlJtlns, backgraurtd OjHenPlipfi 

J kt WlrtdM 3.0, OVZ 3S6 

SX/l^CW iy*f*fTi perfawMriCi by k3 350%. 

Aralloblal^r' HPES296/12XES 8. EPSOM EQUJIY S« £ IKRM 
QSICJWAl AT a, XT/266. AGI 18O0A. 18C0B S 1800C. AST 
ffiEMIUM 286j EUAVO 286. COMPAQ fORTABlE R DEaiffiD 
286. MEC PdWSlMATE 286+ £ POfifTAfitE*. EM PSA 25/2S6. 
30/296, 50. 50Z, 60 

BBIKhi tlC/mw ...... 1349 

S31B|n SX/HOW __ 4399 


ira^ 


COPROCiSSOBS 


BBSTJWt . 13? 

aiSS7$W4,._ $!9 
BBST iaJUt,.. $4? 
BCtfX _ 184 

nw-ar_ _ m 


fill?- I6W1-.. $4$ 

BHSJ Jim: ... tsfl 

... $79 

KaT'HI* .... $69 
..$W 


CODROCISSOES 
AND CFU's 

Mug CCTTiptjribl^iiufii IrM. rivva AwiiadvH 5}WMiirqn^, 

CYRIX - 

CYRIX 
CYRIX 
CYRIX 
CYRIX 
CYRIX 



03O87-33Mhi ... 

. $88 

$?9 

eab$7'-SX25Mt,? / $3Q3 .. 

. . .$66 

B0466DLC-a5 . 

$146 

6D4&SDU:-35 . 

...,. $195 

BtI466SLC-25 



Largest selection of Memory! We won't be undersold 


] 


IBM n /2 Meeiory 

AKWELi MEMOflT 

95/1 wid 384/53C . ..... 2^8 

P5/2 30/286, Ads- Sd 1497359...._512K 

PS/2 30/286.257286. At^ Bd 1497259.... aMfl 
PS/2 355Jf. IS, JOa^Edl; 061; 121 
Ai^ Bd 6450609; 34f30! 1; 34F3077 

XSte««t 120 £ 130 .. 1MB 

PS2 50, 50Z, 55SX. 60. 65SX.2 BMB 

PS/2 35SX IS. 40S«. 50Z; 555)1; LS. 65SX:LS; 
FTOr 70-861 ,’061; 121 Adp4 Bd 6dS0609; 

34F3011;34F3077X5tert«i 120 6130.2 mB 

PS/270.Aai; A61; 621; B61.2 hB 

PS/2 35SX, LS, 40SX, 555)1; 555IL; 65LS. 65SX 
A^ Bd 6450609; 34f3011 .• 3413077 

)lSfcriipft 12fl a. 130 4Mfl 

PS2/235S)i;; LS; 40SX...-..^..^_ 8 mB 

PS2 TffidrtIBO'i_^__2ewfl 

2-14MB 

PS/2 80A21. A31; Ail .. . .... 4MB 

PS/28tH)4l 1MB 

l>S/2 KMI1;3lli 121; 321 jCBI, 161 . 2MB 

IV2 90; 95 [M>taN li> pplrjj P75; 56; 57 
(dIpiHdJjPS/l ^*3e65)lM2123. 2Mfl 






foBItliA L^F a Meleloek Meesrf 

model 

T30D05X/ri 0005E/LE/)(E... 

TaOQQSX/TIOOOlE 


PAHT# PUCE 
93F9935 478 
92F9694 $138 
3QF5348 435 
3QF5360 489 


64,50603 449 
1497259 $259 
6450609 $308 


64S06Q4 174 
6450608 $78 


34F2P33 $)38 
6450)29 $239 
645060$ $249 
34F3077 $239 
34f30n $338 
6451060 $198 
645037$ $63 
6450379 $104 

6450902 $90 
6450123 4138 
6450130 429B 


PV2Ll0S)l;N33S}lli^ 2MB 79F0999 $79 

4M 79P™0$134 
eiMlI 79F1D01 $274 

PS2Cli7SXCiibrNofc.t™i.. 4M8 $239 

eM $399 

M51 NW*t»ok.._. 2M $169 

$239 

OtM $399 

Memory 

4S6/33ET.^_4Ma ZA-42«>M2 $163 

16MB ZA'420DMB $598 

Z-3B6/20. 25,- 33 ■ 33E. 1 MB ZA-3600 ME $49 

ZA-3S00-ME 

Z-336/20r25;33;33E.486/Z5£._ 4MB ZA-380D>MK $14B 
1-248; I2B61P; Z386SX.2 mB Z-dOt I $93 


M/A $48 
N/A S12H 

300$io-affi $aa 
5005104X18 $169 

500780-003^02 $58 


5007)3-004 $118 
600760-005 $116 


5007»3-t3O4 4139 

500780-001 «79 

Y 

PABft nici 

OP-4l0at03. $94 

APC446$5 $284 
APC-mSd $656 
CP-41 Q-$101 $186 

PC472I $146 
PC4722 $248 
PC472I $148 
PC492I $269 
PC212) $98 

PC212 2 $198 
PC312) $113 
PC3122 $423 


naooxE .. 

TI 600 ___ 

T20005XE/T210Q5K... 


1320QS)t 
T3200SKC 
13200 . . 


T4400 S( 1EXC3 [76400 SXC BKG) 


T5100. 

T52oa/r5aooc/ra500 


MEMORY 
1MB CARO 
SMB CARD 
IMfiCARO 
BMBOJRO 
... 2MBBRD 
... BRD 
...ZMflCAllD 
4MB CARD 
9MB CARD 
._ 2MB MOD 
2MB BRD 
4MB BRD 
2MBMOD 
4MB MOD 
2MB MOD 
4MBIVICC 
. 3MB BAD 
2MB CRD 
46« CIE 
6^ CRD 
16MfiCHD 
,....2^ CRD 
4MftCRD 
BMBCRD 
l6MfiCRD 
... 2MBBRD 
2^MO() 
BMBMOD 


PART# 

FAS3IIU 

RABOiaU 

PAS314iJ 

FAS3i5U 

PAS306U 

fAft302U 

PAZOOOU 

PAKBIU 

PA2002U 

fA334iy 

PASBOeU 

PAS3iaU 

PAB307U 

PAB309U 

PAB3iaU 

PAB319U 

PA7imi 

PA2006CI 

RA20Q7U 

PA2CD8U 

PA2CI0SU 

PA200^ 

PA2004U 

PA2005U 

PA20I0U 

PA03O1U 

PA9304U 

PA83L3U 


.. $163 .. 


QMS410....._ 

SMfLSM . 

SftjrScripl 4 ............ 

Totibg Piaga Iwor 4 .. 

O .. 

llJa/PSI7,/PS35. 


.$99. 

$168 

. $199....4279 


.S5P1256lfl 


..$99. 

St5? 

. . 44?.. 

$148 

___5$ 

D $16? 

... $?«..,. $139 


_..SllS 


..$126 


.$79 


.$125... 

,$168 

... $119. 

$168 

$9?-.$118. 

.$168 

$105 


.$13? 


, $109 . .$14?.. 

$249 

$!29...,$17? 

,$269 

. 4123 ..,.$178.. 

.t?50 

... SLO?.. 

.4168 

.... S7?_St4?. 

$299 


, $229 


Imoer Frleter Memery 

IMCG SMES 3MEa 4MECi SMKl 

6™rf»f rt,-e, B£. 80. av. 499 ....$1 49 .$249 

Ct™,l£P4. 1126 ...$173 

^BonArtignlmarll. $95 

^Mpn 6000, Actior, L9. 

Fujr)iu71DO£7200 . 

HPC)«U)5D0,500C. 

riPa, 2D, 3,3P, SP, ». if* 

HPlII SI. 

HPUwk J^4 —.. 

BM Uii«r40E9, 401 9E (3.5hffl]. 
fiMLi:iM-4029 ........... 

IW: 193110/3115. 

PjeC90,290___ 

NEC 95__ 

OfclAOO... 

l^WMra95od !!.. 

P(»iwmic44l(V4430 ,., 

ParwMt 4420/44501 
ftinpviir>r4450 _..... 


Mere Lepfep Memery 


nUTTl TOCE 


H r u I i 

MODEU 

P^* Emc. NtMwk .IMH 

Bmvo 366-SX, WS/266, 366. i/M 

PrwiuT, »4/25;33r33T 

pTwriiun II 3^X/16;20 __IMBw/WFB 

6rnw» 4/33; 484/25 

Etwmtt, X 1^,- 

S«™- SE 4/33...„..._.... 2Mfl w/WP0 

PromAmttAlU 
Prnmi 366/33T 

PraiiMn 336aa/16. 4MB w/Wffl 

Al PkniutF, 3S4/33T. 

48d/33t, Sow S£ 4/33 

BnnD4a6 ___ BMB w/WPH 

SEC 

MODEL MEMORY 

PbwHTT>cA>2B6/>2,-SX/16 

erd sx/ao..... 2 Me KH 

Pmrtnncrii 386/20; 25 .2Mfl 

FWnfi>Ma386/33E. 4a672S£. 

NEC LAPTOPS 

lj(lralltalll,SL/25C.2Mfl 

4MB 

iRtraiita Si/20, SI/20P .. IMB 

6MB 

PniSfnd 236. 336SX-16.1 MB 

4MB 

pM^iHd3S6.2MB 

SMB 


MCCB 

MEMORY 

PART# IflCE 

AUlVm*™l6A20. 

iHfl 

12407980 

$190 

Pt-Mbl- III .... 

.Slat 

1073314»1 $3B 

ALfl:V»r*,ral6A20. 

4HB 

12407970 

SS?5 


f^C 

107808-001 $99 

AT&rsoiu,. . 

.2HB 

376M 

$14S 


EXPBD 

107811-001 $249 

ATiTSafciri . . .. 

4MB 

37651 

$268 


2Mfl 

107332-001 $98 

8<n>cUillB-310. 

1MB 

23050-09100 

$108 

PWlU 386-- 

. 1MB 

I076S1-001 $119 

Cnn$rn^w4nrm 

.2Mfl 

390650-01 

$87 


4M8EXF 

1076534X11 $4i9 

l)Btf3l6.32ffl.T . .. 

.2Hfl 


$90 

4M8DAGHT 

107654-001 $449 

Dd NL20 £ N125 

2MB 

310-3213 

$149 

[W«rQ-3B6/l6.. 

... l’2Mfl 

IOB069-DO1 $243 

£dl212N6320N 1N4 . 

2MB 

P/IV 310-3204 

$109 


2 MB 

IOBtW?W71 $348 

Evwiii Tnrpa LX, 1X20 ., . 

.2MB 

00160 

$77 


1MB 

103071-001 $9B 

EvBrH OimBT. 

2MB 

00263X10 

$114 


4'8Mfi 

103070001 $469 

Epicii N63. 

4MB 

AJBOaSl 1 

$178 


4MB 

I0BQ72O01 $249 

GnA 1500. 

4MB 

52587 

$198 

Vviffit 286E; 386-20.- 2QE, 25, ?5E 

.... IMB 

113121001 S59 

(Sfid t-lSOfiX. 

. .. 2MB 

6200203 

$148 


4MB 

113132001 $ISS 

GDkbkirGS5».3S6SXl6 

iMB 

N/A, 

$98 

DM$m386S. iME8«d 

113634001 $218 

Gokbbr G852D. 3665X16 

.... 4HB 

N/A 

$248 

4MaMdglt 

112534001 $139 


3n.„ IMB 

N/A 

$80 

n*,!^ .-UU-TDF- 


113645001 $208. 


n .^..4MB 

N/A 

$198 

bH$pn 386/33;'3B6/^l;4^2S; 



fortOiora: OFl 70/2'7^370.., 

1MB 

K/A 

$55 

334:501, SyDovipi^... 

...... 2M0 

115144001 $102 

-Somiung Nahm'Dita- 3S6S_ 

.2MB 


$195 


SMB 

116561001 $239 

SomwngNoionrailnr 3866.. .. 

.4Mfl 

a4M0O4 

$395 


3W8 

116568-00151498 

Sattya )7NB; 16NBA.ZEOS . 

.2Mfl 

MBCTsIBMEMZ 

$95 

Dd)p» 3S6M,484M, Sythirv^ LI 

2-64MB 

129160-001 $358 

5dip6220.... 

.... 1MB 

CE-62ia 

$98 

Pdipre 286N, 386N: 3S6SX/20. 20N, 


Slwfp664Cl. 

....2MB 

M/A 

$248 

Porbblf 486r, DhWqM , SmIwwq LT 


Sdrp470flMZ-200. 

.IMB 

CE-471 

$193 

SiRiMl2?l6D00l . 

...... 1MB 

118688-001 $49 

Sharp BSOi Coloo.-lia' . 

..2H^ 

M/A 

$398 


2MB 

118689001 584 

Tbndon NBE 3S6SX . 

.IMfl 

N/A 

$88 


4MB 

n $490-001 $14$ 

Tddffi NBE 3S68X. 

. 4MB 

IVA 

$299 


6MB 

t2SB77'OOI $29$ 

1irrrt>d!iD*n20OO,3ODO . . .. 

.IMB 

M/A 

$88 

Pditb 3/25 4 252.... 

2MB 

141730001 $39 

11Tr!nyrtKiila3000. 

.2MB 

N/A 

$73 


SMB 

141742-001 $279 

1ITiiMlmMe4iOOO. 

... 4Mfl 

N/A 

$213 


NcA^Mbislt/Ldptep.2 mB 


Cbrtpoq SLT/284. )MEG MOD 

4MEOMOD 

IMEGMDD 

2M0GMOD 

AMfGMOD 

Cc-A^Ln286. IMEGSAD 

2>v^8RD 

4MEGSRD 

CtKw^Uta336/20. IMEGMOD 

4MEGMOD 

CtMmDilLjalJk/20.25 2A«GMCCt 
4MEGM0D 
SMEGMI3D 


Mmory 

139497 001 
139498001 
13P499 00J 
110235-001 
110237-001 
118303-0011 
)ie304'00) 
118305-001 
117081 -001 
117031 -002 
117031 -003 
121124001 
12I1254M2 
1297694B1 
129769-002 
129769-003 


$83 

$!43 

$293 

$99 

$198 

$39 

$129 

$165 

$69 

$99 

$148 

$78 

$198 

$136 

$196 


Si mm Module! {Cdl br oirTigni prii^s] 

lOONS BOHS TOMS 60N$ 

.19.....$IO.......$ll.,S)5 

. $32_$33.$33 

.$29 ...,.$35....... $37.$44 

_.... 41 24..... $ 134 $ 159 

$599 


OESCRIPTION 

256X9.. 

1MEGX3. 

1MEGX9. 

4MKJX9._ 

16M£CiX9. 

256X36 li'^CG 172 PWi) 
5l2X362MEG172P,n) 
lX364MKJ|72hrt) 
2X36 8MEG172 Pin).... 
4X36 l6MeG172 FVn).. 


.$50 

.. $85...... $95 

. $139 149 .....$159 

.$289...... $298..... $329 

.. $549 ....$579..... $619 


16 Bit Memory Boards Below Dealer Cost! 


64X4 

254X1 STATIC 
254X1 
255X4 
1M£DX ) 
IMEGXI STATIC 
1MEGX4 


D-Bem Chips 

150H4 130NS 100NS BW4 TONS 

41.95 $2.25 42A5 $2.95 

$1.95 $2.25 
4.94 $1.05 41 .TO $T IS $1.45 

$3.95 44.44 $4.95 $5.45 

$2.95 4345 $ 3.95 $4.45 

$4.95 $5.25 
$I7.0Q 


42.20 

45.95 

44.75 


0-SlAi 1OWt^286o^:ffl6,uf»b?4Mh[,LI<HT,4 09nd 

EHkfidad. UiH Ofp dup* fci^dKl &^ntifd 

etc 2M8 4MB BMB 

$19 $89 $)59 $299 

O-1 SMB ton/EMS 4 .O 1 , LifiunJ i iJ [3nid EirtBnclBd, True EMS 4.0 
hf enf 286,336 cth! 486 vu/ up hi 33Mltz CIV Uk» SiiMii 

OK 2MB 4Mfl 0/^ 16Me 

449 $139 4204 4352 $653 


< 7 owpfjn;iifFHi/p«£ftm/Jvc 


Par as* nnd 3a« 'p, 16 Bii, 2M8 to 4MB. 1MB 


hn Af rtw IBra 90 lAH 1ME5 Simim] OK-BMED B«,d, 4.0 UM 
» <npal)btr, Cwwtiondl, E^ifaf^Ad 6 E,^ltrt6td DOS, 

05/2. W)VEM5£ EEMSOK-594,2M£G-S)59.4ME&$22a. 8MEG-S353 

M n 6t/S^^4^$11 e 0X411B 2MEG$184 4MK7$250 sertipsKbl®!. EModd, 

Sanwm/»Ptail6fPS/214B4M«i»^fefalBMMCAS]rtimi,DOS 

6 05/2 UM EMS 4,0 Support ^BM8 |m*i TMB 5mi*i| ...-.- .^ 

2M&-SI79 4Me S279 8MB^i399 --........-- 


aOO- 982 -a 9 ^S 

TEO#«CAL/CUSrOM£l! SERWCE/OCDEtt STATUS 

{792] 799^299 PAX |T»X] XN-11*t 
PAX OUlSt WIKOMI 
Wl PVHHIIH acts# MTIirfOeri CAE4 Oft f»X u*t 


1% poiiMlvn, 

l»t i*JUr mJ. H_ 

ti46vnvlk d N4 Cot 


4 N«iCAt»VW 1 w«Wi. 461 Ui*t«]$l 9 >Wng!Aiw 

k NETS hrtu Bi^ tM. Fwtn l‘30(]' .L 


rt kow fS n Kntm dird *ipwi| -torvi 
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Circle T74 on Inquiry Cord. 


























































































































































Printer Sharing Solutions 


Easy Instaliation and Operation 

Standard parallel interfaces make instaila- 
tioo simple, and since the HWP supports both 
software and push-button control, it is easy 
and convenient to use. 

Fast Data Transfer 

The HWP transfers data at speeds up to 
180,000 characters per second. It can buffer 
large jobs sent from your PC faster than your 
printer can print them. Your PC can go on 
to the next task, whether or not a printer is 
available to it. 

Automatic Functions 

Input switching and buffering are automatic, 
so with the HWP installed all your PCs print 
quickly and easily. 

Urge Buffer Capacity 

Buffalo H Series boxes offer buffer 
expandability from 256 KB up to 16MB to 
handle even the largest graphics projects. 

OmER Alternatives 

Buffalo carries a complete line of computer 
re source sharing products, pri ced from $175. 




HVW» j 
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HWP256 $295 


Circle 168 on Inquiry Cord^ 

Toll-Free Technical Support 

Buffalo Technical Support provides 
friendly, effective assistance for in¬ 
stallation and operation. 

Toll-Free Application Advice 

Our knowledgeable staff will help you 
select the right Buffalo Products, Inc. 
products to fit your needs. 

One Year Warrmtiy 

45 Day Money-Ba® Guarantee 

ffUR^LO 

us AND Canada Toll-Free 

1 - 800 - 345-2356 

(503) 585-3414 
FAX (503) 585-4505 
Buffalo Products, Inc. 

2805 19th St. SE, Salem, OR 97302 

Response Code: 23HW3 

is a ngIstefBd HBdemirit of Ueioov Inc. 


Int^matiQnal DtatributiO'n 


FAX 8145-S41-S41T 


You Can Rely on Ralin For all Your PC System Upgrades! 


]^OD£M UPGRADES 

Zoom Telephonies 

All Zoom modems are backed by a 7-year 
warranty and are made in the USA. 



]^PC UPGRADES 


2400 bps w/ v.42bis and MNP 2-5 

(AMC) 

(AMX) 

internal 

external 

^ $ 49.00 

$ 65.00 

2400 bps w/ v.42bis and MNP 2-5 

9600 send & 4800 receive Fax 

(AI-C) 

<AFX) 

internal 

external 

$ 59.95 
$ 79.95 

9600 bps modem w/ v32, v.42bi$, MNP2-5 

{VP-V32) 

(VX-V32) 

internal 

external 

$199.00 

$199,00 

14,400 bps modem w/ v.32bis, v32, v»42bis, 
MIW 2-5 and 9600 bps send/i^eive Fax 

(VFP-V32bis*) 

(VFX-V32bis*) 

internal 

external 

$229.00 

$269.00 

2400 bps modem w/.42 bis and MNP 2-5, 
9600 bps send and 4800 bps receive Fax 

PKT Pocket/Fax Modem 

$ 99.00 



•WINFAX software option available for $15 if purchased with VFP-V3Zbis or VFX-V32biS modem. 

Call a corporate sales expert today artd ftnd out fiUH' Ralirt cart maximize 
your purchasing doHars by upgrading your existing computer equipment. 

Ratin stBcks: • Motherijoards * SIMM Memory * Contmlters • Printers * Monitors 
I Hard Drives * MFC Products * Computer Cases * Keyboards and much more 


PhiUps CDD-462 BK $325.00 

• External MFC CD-ROM and CD Audio player. 

• Kodak Photo CD compatible 

• 680 Meg. 


Dealer Inquiries Welcome. 
Purchase Orders Accepted, 
luteruatioual Orders Welcome. 


CALL 1-800-752-9512 


I Ralin Policies 

Prices and avAlbblllty suhjetl 
to chan^. 

Purchase orders are accepted^ 
sub|ea to appinval. 

I ^ We do nor charge your card 
until order ts prcpccised. 



rncomplete returns ire 
subject to a service chai^gC- 
All rehims othei thar 
exchanged Hems Lncui a IOMk 
re-ilocking fee. 


Td instiir your shipfucitt arrives when yoti need 
St, Etalin uses only the most reputahEe modes of 
transportaLOn availabte: 


lircle 185 on Inquiry Card [RESELLERS: 186). 


WHOLESALERS, INC. 

RO. Box 450, Orchard Park, OT 14127 
Hours: 8:00 am to 6^10 pm Mon-Fri 
Customer Service; 716-674'6267 
Fax: 716-674-2108 
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...Topics of Conversation 


For Today’s Hottest Authors on the Hottest Topics, Choose Osborne Computer Books 



Dvoraks Quids Id PC 
Telecammunicatians, 
SeDDnd Edition 

by John C, Dvorak 
and Nick Anis i 

$39.95 Book/DlsK J 

ISeN: 0^07-881707-0 J 


Hot Links: A Quids 
to linking Compulers 

by Mark Eppley 
and David Hakala 

$29.95 Book/Disk 
ISBN; 0-07-801020-5 


DOS&Pt 


Dvorak's inside Track to 
DOS & PC Performance 

by John C, Dvorak 
and Nick Anis 

$39.95 Book/Disk 
ISBN; 0-07-081759^5 I 


Total Recall: The Uitlmate 
Guide to Memory Management 

by Gary Saxer and Ellen Sanders 

$19 95 

ISBN: 0-07-001635-4 


Jamsa's 1DD1 
DOS & PC Tips 

by KrIsJamsa 

$39.95 Book/Disk 
ISBN: 0-07-081821-4 


File A Disk Management; 
From Chaos to Coniroi 

by Alfred Glossbrenner 

$39.95 Book/Disk 
ISSN; 1^07 081834-5 ; 


%Me\ the inside scoop on the best ways to maximize your computer's 
performance from Osborne's top authors, You'll find practical, real-world 
discussions in these books along with exclusive tips and insights. PLUS, 
In the book/disk packages, you’d also find software that is new and 

unavailable elsewhere. 


NetWork Know-How: 
Concepts, Cards, & Cables 
by Dan Derrick 

S19.95 

ISBN: 0-07-081833-8 




AVAILABLE NOW AT THE FOLLOWING STORES 

ffyou paid futt prtce^ didn^t hay it ai _____ A 

CROWN^BOOKS WUdensoftw'are 
SWEB^CRomi' WoMenbooks 


Thrts iDSct 111.11.- IhhiM. Sire gntfl Crrwii pflca 


Osborne ^3 

Copyright© 1993 JVlcGraw-Hilf Inc. 
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JDR 


SewcH^ tfou ciMCe, 


2233 Samaritan Drive, San Jose, CA 95124 


BUY WITH CONFIDENCE FROM JDR! 

« 30-D41' MONEY BACK Gl/4J74NrEE 

• 1 YEAR WARRANTY 

• TOLL-RtEE TECH SUPPmtr 


I UPRIGHT CASE $9995 

Mounts 3 flojjpy and 4 hard drives ^ 

AccommcKiBtcs std. & mini muthcrfaoafds 
2 digit LED display 

I CASE>1UQA .. .. J 99,95 jPpii 

CASE-20DA Super Deluxe Uprighl $349,95 

PS>250TW 250Wp. supply.$139,95 ■■ 

PS-30GTW 300W p. supply ..... . $149,95 
CASE'T30 Mid-upright cose........ $99.95 

CASE-120 ..$ 199,95 ^ 

L ft^ni'upright case w/200W power supply 

1>0WER SUPPIIES 

U/L approved Md 

110/220VAC, 50/60Hi WjlM 

I F5-150 8060 150 wait.. 

P5-300X 8068 200 watt .$ 19,9 5 

PS'lOO 286/386/406 200 watt ... $«9,9S 

L P5-300 286/386/486 300 watt.... $ 149,95 j 

ENHANCED 
KEYBOARD 

$ 49 ” 

^ BTC'5339 101/102-tcey enhanced layout $49,95 j 


NON-INTERUCED 
1024x768 MONITOR 

VGA-MUH-1034H .28 dal pitch .... $389.95 


VGA'M0N*1024 1024x768 int. manilor, .23mrTi. $349,95 
VGA-PKG-1024H Non inheiHdced Super VGA pkg $499,95 
VGA'PKG-1024+ 1024x766 inledaced VGA phg $469,95 
^GA'PRG 640x430 .39fnm dot pitch VGA pkg. .. $349,95j 


$ 49 ** 


poiiABiE K nsm 

• Tests chc following 14 to 20-pin 
devices: 74 series TTL, 40 & 45 series 
CMOS & 41/44 series DRAM up to 1Mb ’ 

• Identifies unknown pjart numbers 

MCIP-HIC .. ..$149,95 

WIRE-WRAP PROTOTYPE CARDS 

JDR-PR2 8'bit with I/O decode loyouE ... 129-95 

JUR'PRIO 16-bit with I/O decode layout.. $34,95 

SOIDERIESS PROTOTYPE CARDS 

PDS-601 8-bit breodboard-Qn-a-card w/IO decode $79,95 
REtS'6 ! 1 16-bif version ................ .. $M.9S 


MOTHERBOARDS 

MODULAR CIRCmr TECmOLOGI 

25MHZ 
386$X 
195 


$ 199 ^ 


%^wwMw^n 

84Mb DRIVE PACKAGE 


• CP-300S4 84Mti. 19ms TDE 
hard drive^ l6^bit floppy/ 
hard disk cuntroller^ cables 
luid tnstruccions 

HDKITGO. ....$259,00 

IDE HARD DRIVES 


PMT# 


2400 BAUD MODEM 

• Internal data modem 

• Hayes compatible 

• Config, asCOMl-COM2 I 

MCT-241.,„.„i*9.95 


14,400 DPS INTERNAL FAX/MODEM 

• 14,400/L2,0()0/9£00/720QM800;24QO/jOO 

• Hayes AT seCj V.42bis/V.42Af,32, Group III lax comp. 

I VfVA'144IF .... ...$269.95 I 

VfVA'144EF 14,400 baud sxtemal version .. $349.95 [ 

I ¥1VA-'96E 9600 baud extemol modem only.......... $299.95 | 

FAX/MODEM/PHONE SWITCH 

« Save phone line charges! 

• Supports modemt phone and ^ 
answering machine from 1 phone line — 

FAXM'SWITCH.... $#9,95 

1 FAX-SWITCH Without modam connsetian $59,95 


• 25 MHz Intel SO^SdSX CPU « Expandable to l6Mb 
on^boatd - Uses 256K, 1M or 4M x 9 60ns SIMMs 
(0K installed) * Six l6-bii and cwo S-bit slots 

MCMIII385SX-35.....$199,95 

MCT-M4B4-5DE 50MHz EISA w/coche..$1395,00 

iia-M4B6’50 30MHz coche 406 . $999.00 

IICT*M4t6-33 33MHz coche 486 ...$799,00 

MCT-M486SI-2S 25MHz cache 486SX.$399.95 

MCT-C3B5-4Q 40MHz coche 386 $379,95 

HCT-C3S6-33 33MHz coche 386. $349,95 

Jia-lll2i£-16 16MHz 286__ ..$149,95 

, Mn-M3S£-12 12MHz 286.....$ 129.95 J 


16-BIT VGA CARD t X095 

• 8/IG.bk SOS8 and •v™ * 

286/386/436 compatible 
■ 640 X 480 in l6 colars 
320 X 200 in 256 colors 
- 256Kb video HAM i i _ 11 

MCT-VGA-IOOO .... $49,95 

IIIICT-VGA'4000 1024x768, 1Mb DRAM .$129.95 

MCT-VGA-5000 Windows Accelerator ..$149,95 

SPf EDSTAi'24X 24-bit color, T 280x1024 199,9 5 

STEALTH-VRAM Windows ocesW., 1230x1024 $249.95 

—J- -S7 

3-GUnON MOUSE 1W95 

Acc uracy 290 -145 0 DPI ^ 

Opto-mechanical design 
Windows 3.1 compatibit 

DR-MOUSE-3 . $14,95 

lOUSE-FAD .. $4,95 


POST CODE DISPLAY CARD 

286/386/486 compatible 
Displays power on self-test code 
Works when software won'r even boot 

^FCODE........ $49,95 

EPROM PROGRAMMER $199*^ 

* Programs devices up to 512K bits, J 
plus 27C100, 27C10U 27C301, 

27C1000, 27C1001. 27C2001. 

27C40DI and mote 

* Includes dedicared 0-bir 8088 and | 

286/336/486 PC compatible card 

■ ZIP socket accepts 0.6''W DIP IC^s to 32 pins 

MOD-MEP-1A.. $199,95 

M0D-MEF-4A As obovo with 4 ZIF sockets. $269.95 

MOD'IIIIUP Universol progrommer/tester__ $699,00 

EPROM ERASER $39*^ 

* Quickly and simultaneottsly erases 
up ra 4 standard EPROMs 

DATARASi II.. ........... $39.95 


CP-3000 

ST-3$tA 

CP-3DDS4 

CP-30104 
5T*3144A 
CP-30204 


BRAND 

ap. 

SPD. 

TTPi 

PRICE 

CoDnir 

42iHli 

25811 

IDE 

Sfa9 

SeognitG 

42Mb 

23ris 

3.5" IDE 

5179 

CniMr 

54Mb 

19mf 

3.5" IDE 

5239 

Seogote 

SSMb 

16ffls 

3.5" IDE 

5259 

CwiDBr 

nOMb 

19ini 

3.5" IDE 

$119 

Seoflote 

131Mb 

16iri 

3.5" IDE 

5319 

CtauBr 

2im 

I2iu 

3.5" IDE 

$479 


noppi DRIVES 

FDD-1,44A 1.44Mb, 3.5^ Beige . $79,95 ^ 

FDIh1.44X 1.44Mb, 3.5", Block . $79,95 _ 

FDD-1,2 1.2Mb, 5.75*, Baiga ....$i9.95 ] 

FDD-360 360Kb, 5.25", Block....$39,95 

FD0-3,8SA 2.88Mb 3.5" dnvo, Bgige.$149,95 

FO-5D5 5.25’’ A 3,5" combo driva, Beiga $149*95 J 


MULTI I/O CARD WITH IDE € 
FIOPPY/HARD CONTROL 

• l6-bic 2S6/3S6/4S6 compatible 

• Supports 2 IDE hard tirives ^ 

2 floppy drives f360Kb-1.44Mb) 

• 2 .serial, 1 paraliel Sl 1 game porr 

JHCT-IDEtG____............. $69,95 

MCT-IDEIO^ As obovs w/16550 compofdbility... $99,95 
un-IDEFH 16-bit IDE bond/floppy controller ... .. $29,95 

Hn'ClDEFM 16-bit lE^ CACHE controllar.. $ 169,95 

MCMDE-B 8 bit IDE controller.....$79,95 

JHn-FDC-HD 1.44Mb floppy controller ..$49.95 

JHn-FPC-HD4 1.44Mb floppy controller (4 drives} $59.95 
JNn-FDC-ED 2.88Mb intelligent floppy controller $79-95 
MCT-AIO Seriol/pordlel/gcEme port eord ........... $49,95 

MCT-AIO-r Two NS16550 senol/por/gome port. $89,95 
GATEKEEPER PC security cord ... $49,95 

8/16-bit 16Mb RAM cord |w/0Kb). $139.95 
SOUHDBLASTFRO S bit MIDI sound board.. $199.95 


DYNAMIC RAM 


PART# 

SIZE 

SPEED 

TYPE 

PRICE 

41256-10 

256K X 1 

SOns 

DIP 

1.69 

414256-30 

256Kx4 

BOns 

DIP 

5.49 

IMB-30 

IMxl 

BOn; 

DIP 

4.99 

1MB-60 

IMxl 

60iu 

DIF 

5.49 

41256A9B-eO 

256K X 9 

BOni 

SHAM 

14,95 

41256A9B-60 

2S6K X 9 

60ns 

StMNI 

16.95 

421000A93-80 

1Mk9 

BOfls 

SIMM 

39.95 

4210DCA9i-60 

lMx9 

60ns 

SIMM 

45.95 

424000A9i-80 

4Mx9 

BOns 

SIMM 

149.95 

42400aA93-60 

4IIVx9 

60i]5 

SIMM 

159.95 


MATH CO-PROCESSORS inteT 


PART# 

SPEED 

PRICE 

PARTI 

5PBD 

PRICE 

8087-2 

8087 

802S7-XL 

8MNi 

SMHi 

nMKt 

129.95 

89.95 
89.95 

8D387-5XP 

8D387-DXP 

8n487-SK 

S25MHE 

^33MKi 

<25MHi 

79.95 

89.95 
389,95 


CALL FOR YOUR FREE 
JDR CAYALOG TODAY! 

FOR PC^Sp SOFTWARE, MONITORS, 

DISK DRIVES, KEYBOARDS, MODEMS, | 
CABiESp COHMECTORSp ICS, 
COMPONENTSi PROGRAMMERS, 

TEST EOUIPMIHT, TOOLS & MOREI 


Ilf • W, 




HOW ORDER 
24 HOURS 
A DAY! 


Fof/-fre« fflX Orrfwteg lotal 408-559-1200 

SQD-SSS’SQOS BBS 408-559-0258 


TERMS; Fqr skipping & handling indude 13,Q0 br gnjund & forflir Ordera nvsr ] Ik. and orders may qddiliond ihipprng ckarg^ —contectcKir Sates pepl fqt ihe 

CA /eudenTs.must tndixte cpplkable idos ioi.. Prices id3[od Id dtongE wklhour W« pra nof rcipcniiible For lypagrc^icd Errcxi.. Wc morve ikir ngkr Id Irmit ttuanliliirs 

and Iq ^ukstirtufe nmnLiilqtfurEr. AR merdMmdt&e^Liblect io prior A iuE copy of our tefm& is ovoifoble upon requeif. Ilenu pidufbii enc^ oniy be r^irebenlulive. JDR, tke JDR logo, 

JOfi MicroderieM, and llw MCT bgo are I'egiilsfacl rrixfcmarH o( JCR Micjodirvicei, Int Wodubr Ckswil Tcdinolcgy i* a IrodofTWri of JDR Mkrodevicai. Inc Cr^rlgnt 1 JDR WICRODEVlCliS 
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HARDWARE SHOWCASE 


Books/Publications • Add-In Boards 


Add-In Boards • Communications/Nelworking 


s 

m 


Lost for the write word? 



Ffench, German, Italian &. Spanish bilingual dictionaries for your PC. 
Over 40,000 references, 70,000 translations drawn from contemporary use. 
FEATURES INCLUDE^ 

□ TSR memory tosidc^nt so il can be used with most word processors for MS-DOS. 

□ Loftk^np - enables you to find words in ihe diclionary. choose the appropriate 
trarutiatinns juid paiite them into your documcnl quickly and easily, 

□ Screen-reait - reads words in your document automatically for quick and accurate 
translation. 

□ Annnlalc - allows you to create your own specialized pessaries for use with Collins' 
world renowned bilingual dJctiurtEiiics. 

German versiffn 
(te wirh metu4 itetm 
in German} 


English version 
(jf njfftu iletm 
in English} 
HuTperColliiH/’jiWMww 
14 Steep Unc 
Fiadaii, Wtvrlliing 
WcslSuMCi Bhl4 OUF 
UK 

Td; M4%3 S71555 
FsiiC .144 873 633 


LiegimTiidilat'l Emc 
1113 Suuiii Otem Btvd. 
Okri.UUIi S4B5SII5A 
T^l' +180033*6312 
(In llie US) 

Tdi +1 mi 2363515 
Flic 4mt 22fi 7720 

MiciaBtiatPcw ImliBirnSri 
Vis Aurdki Sam 16 
20123 Mllnnn Ml, Imly 
Td; +3S243W42L 
+3^2 481^303 


CiinpuH&nL^fKFCl 
MautiLlu^dnu^g 64 

EPTCSatmny 
Tel 44‘I221 24 W 3!) 
Fiu+4'»23I24S03S 
HtniJNE +4') 2213315% 


French versim 
{ie with menu itetm 
in French} 

Sflllisslino 

1251x5111^^1x1 dc Sel5jinc:?xs] 

TSOOGPoib 

France 

Tel: +33142 357110 
Fax; +33 1 433662 63 


Circle 371 on Inquiry Card. 


SSD-2HD Intelligent Solid-State Disk 


1.44MB mas. FLASH^EPRQM Disk 
w/auto-booi 

1.44MB mix. SRAM Disk w/baltcry 
backup 

Aulo-semie installed FLASH/BPROM 
/SRAM memory type.4 

Aut04:oiirigurc Solid State Disk 
Drive 

Software protection kcyCFARAKEY) 
designed to protcel a Reified 
software application from 
unnutliori/jed use. 



1-S(HI-8S<S-ACU3 

TBU=fiI7-93e,Ji02P 

FAX*l7^938-8037 


Irtteritn (tonal 

THL^lS6.2.73S25TJfr*iwiDj 

FAXlSlt6-2-35«Wl5 


Cinie 367 on Inquiry Cord (RESELL£RSi 368). 


ROMDISK 


Solid State Disk and Drive Emulators 


• Proven Performance! 

For OEM/Military, Embedded 
Systems. Diskless/High Per¬ 
formance PC’s, CAD/CAM, 
Industrial Control. Medical, 
POS, LAN's, etc. 

•High Capacity Models 
fPCF/PCM) 

•Low Cost Models (FERO.E/2- 


•Dyal Mode EmulatkHi Models 
(PCF, PC1W2. PCE/Z) 
•Autoboot Capabilities, all 
models 

•MS DOS/DR DOS/E-Venix OS 
Support 

*NEW! PCMCIA models 
(PCM, PCM/2) and acces- 
SR/SpeciaJ OEM) sories 

..CURTIS, INC. 

Industry Leader in Disk and Drive Emulation Froducis 

418 W, County Fid, D 612/631-9512 
St. Paul. M H 5511 2 FAX G12/631 <95DB 


DA DOS isa Ifiijeenaric 
d f^arcfiv 
MS DOS B a tuMleinffiik d Microsoft 


Cirtte 333 on Inquiry Cord. 




Experience the Power 


Parallel Processing 


For the professional, student or hobbyist who wants to 
come up to speed with parallel processing. All kits Include 
one or more 20-MHz 32-bit transputer processors, each 
with 1MB of DRAM - Occam2, C. and assembler * examples 
and demos • complete set of manuals • schemaUcs, 
Requires IBM-compatible PC. 

4 Processors: $1,284 1 Processor: $396 

The Transputer Education Kit ts oufsfand/ng. You would be 
hard pressed to Jlnd os ualuabie and Inexpensive a tool. 

R. Ek:khouse, IEEE Computer, Sept. 92. page 97 


Computer System Architects 


15N.100E.. f^lOO 
Provo, Utali 84606 

800-753-4CSA 
or 801-374-2300 
FAX 801-374-2306 

VISA - MasterCard 
American Express 




Circle 331 on Inquiry Cord. 


PC/AT Four Port Com. Coprocessor 


GMM Sync4/CCP^'^ 

• High Performance 16 MHZ ]6birCPU. 

• 80X86 code compofiye. 

• 4 Sync/Async PorB 

(2 Seriol Ports wtlh Full Duplex DMA]. 

• Usei Zibg SSC30, 85230 SCC chip. 

• 512K Dual Ported Rom jSTD| 

(1,2, or 4 MEG Ouol Port Rom = optionolL 

• 8k, 16k, 32k, 64J{ Window Size (Progrommoble), 

• 8 Software Selectable end SKangobla 
Intanrupb. 

• RS232/RS422/RS485 

• Source Code Debugger Kit Avolloble. 



GMM fVeducH Are AH Mode h USi^ 

PC/AT JJwjffloh Cem CoPtatuor 
ailo (ivgrkiya 
£3JWA5 ¥tk2/CCI»t« 


Gliim^ 

GMM Roieoxf fr Corporcdion 


OfW PC/AT «, PS/2 8530 bosd produdls mmilofcki. 
EKtramely competitiva pricing 

(714)752-9447 Fex (714)752-7335 

1 8092 Sky Park South - Unit E, Irvine CA 92714 


Circle 333 on Inquiry Card. 


Light-Speed Serial Communications 

PCSS-8FX InteDigent Serial Coprocessor jMiiu, 




ORDER 

TOLL-FREE 

«00-282-4835 


• Belter than ^ 

IMbyte/second 

har^feyatr ^ V » ORDER 

• No load on Host ^ M TOLL-ERl 

Processor! . M «00-282-48 

host memory used. ^ 

• NEW - Supports DM.A transfer. 

Faster than Dual Ported Memory! 

• Looks like Uart with Huge QUEUE! T P K 

• 8 ports per card. RS-232,422,48S. 

GTEK.INC, - DEVELOPMENT HA RDW.ARE It SOFTW AJiK * P.O. BeiUlO 
Bet SL LeuH. MS3S$21-3310 USA * MissistJppi A. Technical Support 60]-447-gQ4S 
Faxi 601-467-09• OEM A Dehkr Inquiries WdCDiticd! 


TEK 


Circle 339 an Inquiry Card. 











































Communicalian/Networking 


Computer Syslems*Data Acguisition*Disk & Optical Drives 


RECYCLE Your PC 


INFINISTOR restores your old or obsolete PC. Microprocessor 
driven, this WEW iniercoonect system enables you to use disk drives In your 
old PC as If they were mounted within your current PC. Your old PC can 
also access all of your new PC storage devices ff it is initialized as the host 
The applications of this connectivity medium are limited to your imagination I 



Basic INFINISTOR Configuration 

* 200K Bytes per second throughput 

• Use Hard Disk, Floppies, RAM Cache on slave 

• Simple installation of a half card on each end 

* Up to three slaves can be connected to each host 
- 5 Year Warranty 

< $299.00 list price - special introductory price of 
$159.95 for host and one slave 

INFINICON ^ 

101 Library Plaia ■ 15 Norlti ICKJ Easl 

SOON TO BE RELEASED! 

INFIN/ACCESS PTovidirtg ima! 

access of storage devices frt your laptop when 
cooriscied to your ctesMop. A taw oosi aMemative 
lo tfockloQ statiorrs and pocket LAN sdaplors. 


pravD.UT S4eae 

For Details and Order: 

CALL (800)374-3880 
(801) 374-8880 
FAX (801)370-3880 
ViSA • MasterCard » AMEX 


Circle 380 on Inquiiy Card. 


FREE CATALOG 

Contains 284 pages of quality 
tools and tool ktts, service 
diagnostics and test equipment 
for maintenance of computers 
and communication systems. 
Also LAN products: cables, 
taps, connectors, transceivers, 
repeaters, assemblies, and more* 
Free shipping, free technical 
support, 100% guarantee. 



JENSEN* 


Jensen Tools Inc, 

7ai5 S. 46lh SL, Phoenix, AZ 85044 
(60Zi9&aH6211 * Fax (8001 


Circle 343 on Inquiry Cord. 







^^^'^jiiicS^SMelMnartetiiig • CaN Pracesshii 

transform vour PcixT/AT(3«6 Multj-Llne [Voitie SoluUoni $695 


YOUR 
MESSAGE 
THRU! 


^’'-rTrarisform your PC/XT/AT/366 
I into a multi-line processing 
command canter,'^ifiilligently 
a process your sales, 
i . inquires, and messages. 
Complete package. 

f (DevelopWi'OEM 

<3> VISA-HC-AUBf-coo 


SinGkl UNE (BrarriOtilh) $29S 

FOf Qi' intormuiQn: 

Call 1-800-685-4884 

CALL ISIO) 522 3eOQ • FAX (SICD 522-5a5a 

TAUClIiGTECHIfOLOGV; IHC* 

11g5 ATtAJ^TFC AVE. * ALAMEDA, CA 94501 


Circle 354 on Inguirv Cord* 


AT Systems in ROM 


□ Single Board Computers 
CJ Run DOS code from ROM 
D PC Cod© compatible 
Q Large Memory space 
Qji Backplane systems 

□ Develop code on a PC. Run on our 
CPU cards wrtb DOS and code in ROM. Use 
off-tbe-sbelf expansion cards. 

a KS6: NEC V53 CPU (2S6eq). 5 serid!. 2 Par, Clock. AT bus, 

Max dM Ram, 2M Rom, 512K NV Sram. $349 (ql-oem ver). 
■'tt- KS3: VdO CPU, 3 SertoL 2 Par, Clock, Flop, Kbd. $249 (ql). 

303 - 444-7737 Fax 303-766-9983 ^ 

655 Hawthorn Ave.. Boulder CO BD304 U.S.A. 


Circle 344 on Inquiiy Card. 



Rackmount Solutions 

RACKMOUNT COMPONENTS - OTY 25 PfliCiNG 
RKkmou nt Ctiassfe 19^7-xl T $183 

flackmount VGA Monitors $531 

Rackmourn Monito r Shelf $113 

Rackmount Keyboerti Shelf $38 

RACKMOUNT PLATFORMS-Qly 1 Pnclng 
RMS48e-33£ ISA $1799 8MS386-40 $014 

flMS486-33 $1443 RMS3a6SX-25 $693 

System Platforms Include T Rackmcurift Chissis. 
20aw Fewer Supply, Moltierbaard. 1.0MB Memory. 
ICE, FDC, 2-Ser, Par, 1,2MB or 1.44MB Floppy Disk 
Drive, 1 Year Warranty 

RACKMOUNT CHASSIS -15 Mridels up to 20 Board Slots 
SLOT CPU SOAflDS - 486. 306, 3B6SX 
RACKMOUNT MONrTDRS - Super VCA and Monochroms 
RACKMOUNT CABINET - Mwlular from 21' to 96' hleh 

I:» uniif r 

Twemmocr me. 

2468 Armstrong Street, Livermore CA 94550 
(510) 447-2030 FAX: (510) 447-4559 



Circle 364 on Inquiry Cord. 


The Intelligent Solution For Data Acquisition 



DAP240(k^ Data Aaptisition Pmeessor™ 

ANALOG I/O Digital Signal Processing at 16 MIPS 

DIGITAL I/O ZO MH2 CPU wth DRAM to 1024K 

B Inptita lo 312K samples per second 32 MHz DSF witii SRAM to 95K 


• Outputs to 312K sampler per sfwntiid D APL™ Operating Systom 

statKlard commands IVf ICROSTAR 


FFT and FlR-filleriDg 




22^ lieth Avenue NF, 

Send for FREE catalog and demo diskette. Bellevue, WA 9S004 

Or cnD us at (206) 453-2345. FAX (206) 4538199 


Circle 347 on Inquiry Cord* 



INTERNAL DRIVES - Afay tie used as a high performance repfacement or to co-exSst with ongmai 
BM drive. Compatihfs with DOS3.3.4.01. 5.0, OS/23.0 and NoveH fnefudas !DE orSCSf-2 
microchannei coniroiter ftarafrinvEH mounJingkii hblion & power cahfe, mentiei. and hardware. 
85mt>, 17ms, Internal Western Digital IDE Drive Kit H59 

12Snrtb. 15ms, Internal Maxtor IDE / SCSI Drive Kit 
20CHTib, 15ms. Internal WD IDE/Maxtor SCSI Drive Ktt ^689/5779 

340mb, 13ms, Internal Maxtor IDE / SCSI Drive Kit |969/$979 

512mb, I2ms Internal Fujitsu IDE / SCSI Drive Kit jl,8l3/$1,3i9 

1.05gb, IQms Internal Microplus SCSI Drive Kit_i84 


PS/2 Model 25, 30, 30-206 I 

Drivfi Kil $21T/^2S7 

ssmti/i a&mfa Hard Onrve Kti l3?9/$433: | Sis'll ca&ft. fm^msrsfQfCP-3omiinmQfNi}veH286S 3^ 


V^5A. 




Circle 375 on Inauirv Cord. 



HARDWARE SHOWCASE 

























































HARDWARE SHOWCASE 


Disk & Optical Drives • Keyboards 


Graphics Tablets/Mice/Pen Input • Laptops & Notebooks 



Connect witK the Parallel Universe 
SICEN 250 MB PORTABLE PARALLEL PORT TAPE BACKUP 



No coDttXfihr CAfd required. Conneets to psirslhl 
port. If^tatis in less than 3 minuter. Great for 
UptopSr To MBAnin transfer rate. 

Capacity 

20 MB Parailei Port Floppy 
8<V250 MB 1/4' cartridge 4.5 MH/min 
mm MB 1/4" cartridge 9.5 MB/min 
25{VS00 MB 1/4" cartridge 9.S MB/mtn 
13 CB1/4" cartridge SCSI IB MS/mIri 
T .2 / 2 CB 4mm DAT SCSI lOMB/min 
Supi 




DOS, OS/a 
Novell 286, 3% 

UNIX, XEMIX jsio^L 

Industry sEanda nd SYTOS PLUS, or CENTRAL 
POINT backup software and for file sender 
based NUvt and VAPTAPEWARE. 



Circle 357 on Inquiry Cord. 



Integrated 


c iffiP rww 5^3^ LV. 

mdenmribi errn^^^taliKnsiH 410 ( 11 ^ fmdbcr ruinef in 
hhtiitii/tg of Iftiir itSfiStHM fyi'iluAlifS- 


^ I'J 


SCSI 

CcnnetJtor 


J Printer 
|Passtfiraugh 
[a Connector 


3^ Cable 


100% PRINTER PASSTHROUGH 
ONLY 7,2 OUNCES 
FULLY COMPATISLE WITH 
BIDIRECTIONAL AND 
UNIDIRECTIONAL PORTS 
POWERED BY SCSI BUS 
ONLY $229*00 


Parallel 


Connecter 


MinlSCSI^4i*«»-^ 

HIGH PERFORMANCE 
FARALLEL-TO-SCSi ADAPTER 

% Transform Your 
Parallel Port - 
Connect up to 7 SCSI 
devices to your 
parallel port and still 
use your printer! 

Up to twlt^ as fast as our original 
MrniSCSI, the MiniSCSI Plus 
lets you run a CD-ROM. tape drive. 
SCSI hard disk, SyQuest, Bernoulli or 
other SCSI device from almost any 
parallel port. Rir most notebook 
users, it's the oniy way to use SCSI 
CD-ROMs and tape drives. Pius, its 
integrated cable makes it a snap to 
move and share SCSI devices 
between desktops and notebooks. 

Call For Details! 
800-872-6867 
(800-TRANTOR) 




Trantor Systems. Ltd. 

5415 Randall Place 

FremonLCAB4 538-3151 

TEL: (510) 770-1400 - FAK-, (SIQJ 770-0910 


Circle 363 on Inquiry Card. 


Money Back Guarantee & 1 Yr. Warranty 


Popular 
Space-Saver 
Keyboard 

£79 

Saves 60% desk space. Foot¬ 
print 27.3 X 15.2 cm. 100 MJ- 
travel tactilly responsive keys. Standard left-right spacing for easy touch 
typing, IBM XT/AT PS 2 compatible. Many language versions available. 

To Order In Euiope Call: 44-306-876718 

Fax:44-306-876742 

Euro House • Curtis Road * 11 Old Whaler Yard ■ Dorking • Surrey ■ UK RH4 lEJ 



Circle 335 on Inquiry Card. 



FREEDOM! 



We fight for it.. .even die for itf Fortunately in this case 
we can have Et for less than $30 doliars. 

Trie FREEDOM STATION 
Welcome to the Future of Mouse Computliig* 

The ultimate accessory for your computer mouse] 

A mouse peripheral designed by users, for users, worldwidef 

BETTER THAN WIRELESS 

■ No Batteries» No sluggish response ■ No loss of resolution ■ 
Professionally designed to rid your mouse cord of that nas^ riabit of 
getting caught on everything in sight! 



Warldwidfi P^nlE Pending 


The FREEDOM STATION projects, 
suspends and focks your rnouse cord 
above the workstation. The projection 
tower enables the cord to freely rotate 
around the woricspace following your 
mouse as you go about your wort;. 

The FREEDOM STATION'S unique 
freedom of motion lies in the design of 


the suspension tower, The tower is 
made of dual balanced flexible 
compression colls and a projection dip. 
In order to simulate the feeling of a 
wireless mouse, the tensile strength, 
length, height and even the angle of 
the tower were evaluated and tested 
for optimum performance. 


Tbe FREEDOM STATfON ^n^:ludlES Che sJSp£ri::Ion cower, cord tip guide. iMseframe, 
cord (□cJ5<ng channeds and a high quality 10X7.5 propcwtional mousepad. 



MS-PRO FREEDOM STATION^ 
Orders Only 800-452-7546 

3i[W3(iy Guarantee It not 100% jatfilied. 

z-Vear UnUmlted Warranty 

C.R Research 


29.95 $US 

iSSH mOKWcsTilnenSBf US pnly| 

aeater inquiries yvefcome 


Call 800-582-2909 
Fax 207-7754779 


Circle 372 on Inquiry Card (RESELUtS: 373). 


e Axonix CableMate 



j 




Low Cost Notebook Cable 
Management System 


Now you can cortnect your desktop perlpherols In one easy step while 
reducir>g wear and fear on your Interface ports. The CableMate Plus 
option provides pus exponsLon for low cost ISA oompotible Lopstotlon 
expansion systems and both versions ore available for Compaq LTl, 
Toshiba T2200-I640CI and other popular Notebook models. CobleMote 
and Lopstotlon ore ovolloble from Axonix direct, and from Authorized 
Axonix dealers worldwide. 


_ 1214 Wilmington Avenue 
n_ Sow Lake City, Utah 84106 

Tel: 801-466-9797 / Fax: 601-486 h52D4 


Coll Toll free for Nearest Dealer 1-800-866-9797 


Circb 381 on Inautrv Curd* 












































Laptops & Notebooks 



Universal 
Keypad for 
Portable 
Computers 


A\ uilahk in Bhiuk 


Boost data entry speed, accuracy and convenience 
with Genovation Micropad,^ the innovative 
numeric keypadfor por^le computers. 


TO COMPUTER 

A 



TO PRI^JTER 
(800)822-4333 

17741 Mitcheil, North 
Irvine, CA ^714 USA 
TEL {7141833-3355 
R^(714) S33-0322 


Is the unhandy numeric section of your 
portable computer's keyboard dragging you 
dowa?....Give your productivity a boost by 
using our Micropad, The eigonomically 
designed Micropad is ideal for spreadsheet 
and accounting applications that require fast 
and accurate entry of numeric data. 

The Micropad attaches to the parallel port 
of any MS-DOS computer while providing a 
clean pass through connection to the printer 
Power usage is negligible. Lightwei^t and 
compacu the Micropad is fully programmable 
and is also available with connectors to fit 
keyboard and serial ports. 


GENOVATION^ 


Circle 337 on Inquiry Cordi 



4S6SU: Color 
ZkiSHAM, 
SMB HO 


" we Ve the notebook company... 


From BHd-mofWi to 4^6^00101". 

Wg have 0 Notebook for Everyone. 

A T MANUFA CTURER-DIRECT PRICES. 

Atl ttufuiries Welcome. Mon. to Frt SAM - 6PM Sat. lOAM - 3PM FST. 


1-800-333-8144 


TOP K iBlicniaclKialH lUf.. eis N. E^btiolT 5u Ormnp. CA 92663 TcL: C7J H 929v 14I6 Fix: fl Hi 939-Dia] 


Mail Order • Memory/Chips/Upgrades 


Industrial PI; Solutions 




RELIABLE. AFFORDABLE. FLEXIBLE 


• Industrial PCs • Industrial I/O Cards 

• 286/386/486 • PC-Bus Card Cages 

CPU Cards • Rack Mount 

■ R\M/ROM Disks Keyboards 




iS* 

mj- ~~ 


1-800-800-6889 

(In California 408-293-6786) 


Adn^^ktech 


1310 fully Road, #115, San Jose. UA 
FA\:408-293-i6^)7 


rnXjL. New 140-page 
PC-based iiidnstrial 
automation reference 
guide for your system and 
OEM needs. 


Circle 330 on Inquiry Card* 


Memory Superstore... voi/rififectsource. 

...For the ohsotote best pr/ces oe tep/op, tfesMop aotf ivotksfeRao 
merntty. cs/t notv! 


■nvrtTTTn'f 

■■ 

Warlnlallcn Memory H 


jImr V * * 

1 fi fid 

Sun EP&IPX+** 

16MB . . ... . 

..$470 

*IW10 ^ Sjl Mt/r • V ^ ■ m- 

4MB a 9-60 

. ,.„.$114,[X} 

Deri 466 

leMB ... 

..$495 

S'VfiK * 4AiV7n 

fit rWi 

IBM RSBOOO 

16MB .... 

$629 

1MBx9-WO(9cfilp).... 

...$34.50 

HPApcIlo 

16MB 

$675 

1MB x9-8[V70(3 chip). 

$31 ™ 

Silicon Graphics 

16MB . 

$620 

1MB X 38-70' .... 

. „....$13600 

Mflxl 

16MB . 

$470 

2MB X 36-70 . 

... $262.00 ] 

Epecialista In warkstatlan products. Contaf;! 

4 MS X 36-70 '*A'* . 

....$499.00 

us (Of current prices fi new catalog 


Call tor best price on a 3£hpin & 72-fiin 
Modules. Z igmb 

'm PV2. ifkiiinpaq. IM1 
Bttiar hmh-eiid system 4SB| 


Laplap/CradiLCard.'Fiash Memory 


lAser Primer Memory 


Canon 1MB ... ...$11B.a0 

LBPBU/SilR/BlrT 4MB.. . $190.00 

Epson Action Laser 2MS ... SlSS-OO 

Action Laser II 2M0 .. . . $136.00 

MP LaserJel IIP.I1PR5j1l,lilDJIEPJLIID.IIIsl 


AT&T Satan 
BfinM BS10 
CcRipaq 

immw 

LTELitftSO.S 


SMB . 

HP OesliJet.. ........ 

.$99.90 

,....256K 

4M0..*..$17ZOO 
.. ..SZi.OO 

ISM 4029**'* 

4MB...... 

.$140,00 

Sharp JX9509PS 

1MB,.,„. 

.......,,.$75,00 

OKI Laser OL400 

2MB. 

.$116.00 

OL800/B20 

2MB . 

. $135.00 


4M& . 

... $219.00 

Panesenlc 

2Ma.. 

... $135.00 

KXP442Q. 44501 



KXP445S 

2MB.*.... 

.$175.00 

KXP44ia 

4Mfl . 

.$215.00 


rfi^ ^\Hia 

,ec. 4MB.. . 


..$160 

4MB _ 


..$345 

1MB ...... 


..S13B 

IMS $62 

4MB 

$259 

2MB SI 40 

4MB 

$240 

SMB $578 



1MB $S8 

2MB 

$136 

1MB $68 

4MB 

$240 


..sm 


. . P21 


FtoSti Memory 


IBM & Compan Memory 


PS/2; 35SX/LS,40SX,50Z.55SKAS.57SX, 
6SS3(/LS,70J&A21,B21 .BBI ,90.95 

2MB $B9 4Me $136 8MS 1268 

DeskPfo3S6/20.E,25,S/16,M,SX20,35M 

2MB $39 4MB $136 6MB $266 


LTE/28S 

sii/m 

GQlds&rGSSaO 4Ma . 

HPSSLX,PoplPC. Grid Pad 
SRAM Card 256K...^^ 

512K .. „...$149 

1MB . $23B 

9MB,._ .$309 

Packard Bell, Magnavox. MIlsubaA^kA' 

2MB $160 4MB $290 
iDSbltia - T100DSE/LE/XiJ2tK0SX. 
T1000LE.T2aOO-SX,T2000SXE 

1MB 160 2MB $109 
4MB $230 6MB $430 

TQsNba-T[200XE 2MB ... $88 

Toshllja -T4400 SX/SXC. T3300.10400 

2MB $162 4MB $329 
6MB $469 eMB*$670 

Zfiflltb Masters SI 2MB.,....$122 


Menmpryg'r 800-7056 

.--"V^ PricenuSledlDctiBngfl.M3 b wilcame diftC 

W rTi L-T. 1 Prin UfliuminiistBiintsr'iiHfcirBoraiitiM:, 

I WI I L'““ uUU VARt, SiznrTTrnDEil anti UnivBixIIlBS. 

1-7^ ^ ' - " Snifiplna wotliTwIilH feti Ek sna LJP^. 


Circle 366 on Inquiry Cord. 


Let your "true colors shine 
through" when you advertise your 
computer products in BYTE's 

HARDWARE/SOFTWARE SHOWCT^E 

our newest, affordable, 4-color 
advertising section! 

Call for more details: 

(603) 924-2695 or (603) 924-2598 




Circle 378 on Inouirv Card (RESEUERS: 379). 


HARDWARE SHOWCASE 









































































HARDWARE SHOWCASE 


Monitors & Terminals • Multimedia 


Multimedia • Prinlers/Plotters • Programmable Hardware 



STAND-ALONE LCD MONITOR 

New Touch Screen Option Available 


C I This 10'' black on white monitor is easy-to-read, yet 
11 3 O I compact Resolution is 640x480 for sharp, flicher^free 
image. Fast response, high refresh rate twisted nematic technology 
with backlighting provides a bright low radiation screen with a wide 
viewing angle. The adjustable monitor base is only 29x14 cm. It lets 
you mount the LCD monitor on vertical surfaces or fold For cransr 
port Comes with 1.5 m cable and controller card. Ho external 
power required. IBM AT compatible. 

^ QC I Touch &rcen Option. Capacitive technology 
L I j I 991 MicroTouch^'^. Provides high resolution, fast 
response, all glass scratch proof optically clear touch sensor. 
Complete with controller and software. DOS Windows compatible. 

To Order In Europe CaU; 44-30&«76718 

Fax:4430&876742 


Curtis Road • 11 Old Water Yard • Dorking • Surrey • UK Rfl4 lEJ 


Circle 334 on Incfuiiy Card. 



Make Your Image Fly > 

...with our Solutions. 

^■■giaiaf Video Master ^ Video & Audio In/Out Board 

Metier I with Image Capture and Preaeniation 

to Flick Video S Stereo Sound MlJtjng 

''User Developer KicAVaifeabje 

Video Blastef - lmac|e Capture Board 

MW - K *tJve Video. True Color, Windowing Video 

^ .fr Capture Sound Controller 

*Usef De’/eloper Kit Available 


SOUND BLASTER PRO 

SHMB:-S8lt "OPL-B stereo FM Music Synthesiser 
-QigitahAnalog Mlj<er 



I'tideni. 


PACKER 

Compression Sofl/HardWcire 

WiiUet BOO/UDO 

8 CQ /1200 DPI for HP LaserJets 

Upgrade Kits 

MultiMedia Inierfece 
Mby nt/^p^i^MaigneraOptlc^i i. 


PICTURE 


JEFG 


DISK DRIVES 


EMPIRE 


COMPUTECH 

■ 5668 Hermosa Ave. ■ ' _ 

Ranch<» Coi^monigci. €^^1730 

i® . .93.9-4'6^‘l40a ;f5iK . ■909466;1.409 .T' 


i VGA/TV CONVERTER 


_ TOUCH SCREEN PANEL 

•"VJ for 14“, 17' and T 9" VGA Monitor 


Circle 370 on Irtqaiiy Card. 


IMAGING CARDS 1-800-282.1160 

ffrmuirww .512/24 512x480x24-New 



Video Framegrabbers for 
theXT/AT^ 


< Real time grab/display 
’ Complete with software 
' 60 & 50 Hz. Video 
' Quality since 1987! 

' Money back guarantee 


Full 24 bit color board, muit. in, 

24 bit RGB out.. .....$795 

-612 612x480x8 - Advanced 

grayscale board. Multi res/multE 
image, 4 inputs, in/out LUTS, 
dual ping-pong buffers, RGB 

out. $795 

-02 256x240x8 Workhorse 8 

bit grayscale. 2 inputSt 24 bit 

RGB OLit, cursor.. ....$495 

-03 256x240x6 Economy 6 bit 

version of -02 above .$395 

MCA/ISA/COD 


mwviowL-uu 

Eontral¥isian 


Box 5S6 PiltEbufu. KS 66782 

316-2:il-6e47 a0l-SS16 


Circle 332 on Inquiry Card. 



PRINTER BUFFER 


Allows automatic sharing of printer (s) 
by several computers. 

*5imull^ei>u5 input on all port^ 

•cumpatibk with all printers, 

Lasers and CAD plotters 

• Pop-up Menus 

• Free Technical Sup|>ort 

• 30 day money-back guarantee 
& full-year Limited warranty 


Nobody waits! 



STANDARD 1 MB memory * memory sizes thru 8 MB 
* Fast - data rates to lOO KB/S * multiple copies * multiple outputs 



1 MB 6-Part Parallel Single User Parallel 


* 199 ” *99 


95 


9-Port Parallel $249.95 
12-Port Parallel $299,95 
8-Port Serial + 3-Pon Parallel $269.95 
16-Poft Serial + 3-Port Parallel $399.95 


512 KBytes - unit Is 
expandable to 4 MB 


Serial or Converting 
buffers available 


Other Models also available - Call I 


Extra Memory: $50 per Megabyte 


S V S "T B FVI 

513 - 644-2230 • FAX 644-2232 Made in USA 


S04 EAST FOURTH STREET, MARYSVILLE, OHIO 4304(1 


Receive FAX Info On-Demand: (805) 650-3299 - Item # 700 


Circle 355 on Inquiry Cord {RESEUERS: 356L 



* IOtech> lii^ 


■25971 Cannon Road Cleveland, Ohio 44146 


Circle 340 an Inquiry Card. 






























































Programmable Hardware 


Security • Tape Drives 


UHIVERSAC PROGRAMMERS S TESHRS 


TUP-400 $74S TUP-300 $S7S 


8051 IN-CIRCUIT EMULATORS 


NICE 31 System $1295 



■ Prognun PLD (PAL. GAL, EPLD, PEEL, 
MAPL, MAX, MACH,.,).E(E)PROM 
(Up lo 16Mbit), EPROM, SERIAL PROM, 
FLASH, MFU (87XX, 6SXXX, 6SHCXXX, 
prCi6XX, TMS320XXX, Z8, PSD^XX, 
HITACHI, NEC...) 

1 40 pin DIP socket standard Espandable to 
support PLCC, (T) SOP, SOIC, QFP, PGA, 
SIMM^SIP... with up to S4 pins, 

■ Tests TTL74, 

CMOS, 40/45, 

DRAM, and 
SRAM 

■ Optional EPROM 
EMULATION 
capability. 


■ Supports S0(C) 31/32, B0C51FA/FB, 8344, 
^yCB5i.mC^SMS4 

NICE-S2H System $1695 

m Supports BO (C) 31/32,30CS1FA/FB, 8344, 
80(C) SI, 80(0)51 
Other systems available. All systems in¬ 
clude a NICE-51 emulator unit with 128X 
emulatinn memory, a 16IC deep and 48 
bits wide real-time 
trace ftcordcT, 
!^balic and C 
source level 
dehug^rs, and a 
processor ^eilk 
POD. All systems 
to 


QUICK-32 $695 
for PC-based 


version 

■ Programs up to 
SMbiE32piii27 
(C) HJtx devicies- 

■ SuppoTls2aFXXX 
and2^XXX- 

■ One master and S gang sockets are 


TRE-2(W$295 


■ Emulates up to 
two 27(0 512 
device at one 
time.. 

■ Optional 1Mbit 
emulation 
capability. 

■ Two independent 
ROMs OT even/pdd emnlation. 


standard, 

■ PTograms 8 Z7C010 EPROMs in only 26 


2Mbit Emulator and Programmer/ 
Emulatoi systems also available 


seconds on a 286/16 PC. 

M Other EPROM Programmefs available 
starting at $175. 

■ Stand-Alone versions avdlable also. 


PLCC. QFP. SOP...CaNVERTERS 
AVAILABLE FOB ANY PROGRAMMER 


Ail products arc backed with a 1 year 
warranty and a 30 day money back guarantee. 


CALL TODAY FOR MORE INFORMATION 


I Tribal Microsystems Inc. 

44388 S. GRIMMER SlUD., FREMONT, CA 94838 


Tel (510) 623-8059 
FAX (510)623-9925 


Cinle 358 on Inquiry Cord (RESELifRS: 35V). 



SUPERPRO* 

now $599 (US only) 


Over 2,000 devices, desktop 
programmer for your IBM PC 
with high speed & reliability 

• Easy io menu driven Software. 

• Universal prugrammlng tor E(E)PROM. 

Fash E(E3PROM, Bipolar PROM, PAL, FPL, 
PEEL tlAL, E(E)PLD, 8 Mjcroeontrailer. etc. 

• Test TTUCMOS kigic fCs, &. memory 
(DRAM/SRAM). 

• Lifo Ime bae Softwaim ifidates on BBS 
& technical support 

• 1 year Hardware wairaoty & 30 day 
money back guarantee. 

• Developed: 8 made in USA 

• Call lor demo disk. 

Distributors are welcome[[ 


E(E)PHOM programmer to 4-Mbit 

• ROM MASTER; $149 
E(E)PHOM programmer 4 gang version 

• ROM WASTE R/4: $239 

757 N. P&stniria Avenue. Sounywate, CA 94086 

(408) 524-1929 

FA)( (400) 245-7064 065 (408)245-7062 

XEtTEK 


Circle 361 on Inquiry Card* 



Now you can take it with you. 

The KabUt 

VANGUARD 

Physkai Securty for 

NOTEBOOKS • LAPTOPS • PORTABLES 


The VANGUARD I 

secures yaur computer against I 
theft More important, it 1 

protecis the data you put into 
it no matter where you are: ' 


■ OFFICE ‘ HOME 
■HOTEL-CAR 
.AIRPORT 


:U'J 



Pin Pad 

* TiKtalts in secondsea^ as installing a compater cable. 
* Aitacbes to any unused 9 or 25 pin port screws. 

- Fits all computers except Macintosh* 

Ust Price - $49.95 




ts Mmpie Court 

Eftf I Locipneadow, MAIH02S 


800-451-7592 

413-525-7039 


Circle 352 on Inquiry Cord (RESELLERS: 353). 



dldlnginlsh |j 






PROTECT 


Innovative device to protect your computer system 


l/lfclVf cK TadtnctDigy hr. 

12921 Ramona Blvd. # 1, Irwindole, CA 91706 
M- (818) 960-SSQB fax: fSlSj 960-1256 


Circle 374 an Inquiry Card* 



New Little PLC™ measures only ^-33 x 2.85 
fnclies and costs $1951 This miniature con¬ 
troller includes 3 optically isoiated inputs, 6 
relay driver outputs, two RS-4BS serial ports, 
battary backed memory and tJme/daite clock, 
programmadie timers, and watchdog. Low 
cost expansion cards increase digital and ana¬ 
log i/Q. With easy to use Dynamic C™ S195 
development system, you can write programs 
in an hour or develop major applications with 
20,000 Fines of C ianguage. 

Z’Worid Engineering (916) 757-3737 

1724 Picasso Ave„ Davis, CA 95616 • FAX: (916) 753-5141 
24 hr. Data Sheet Retrieval from YOUR fax: (916) 753-0618 

Circle 362 on inquiry Card. 



9 Track/3480 Tape Subsystems 
1/4" DAT 8mm Optical 
New Windows Software Available 



• Best Quality 

• Lowest Prices 

800/1600/3200/6250 8PI 


CALL 1-800-859-8856 


/I 


Laguna Data Systems 



23151 Alcalde Drive, Suite B-3, Laguna Hills, CA 92653 
Tel: 714^586^3010, Fax; 714-586^5538 


Circle 346 on Inquiry Cord. 


HA ft 0 WARE SHOWCASE 

























































HARDWARE/SOFTWARE SHOWCASE 


Tape Drives • Data Acquisition 


Business • Engineering/Scientific • Graphics 


9-Tpack for PCs 

Mainframe to PC data interchange 



Subsystems inclui 


Rock solid solutions, rock bottom prices. 

Direct from the manufacturer. 1600 & 6250 bpi. 

drives and softvi/are. 

800-729-8725 

oviULmo om. 

c Since 1%0 

See Lis at CeBIT '93 
M 619^571-&565 - FAX: 619-571 ^2 
I Europe’. Tel: [+49} 8172-35027 * FAX: [+49)6172-35028 


Ask about 3480 tape drives too 


Circle 349 on Inquiry Cord* 


Dealers wanted 


WM icroBiz, the nation's leading POS software devel- 
IVI oper, is currently looking for 200 additional dealers 
to supplement its nationwide dealer network. The 
MicroBiz Controller Series is available for the following 
markets: Retail - Video - Auto Repair • Liquor' Rental • 
Hair/Nail Salon * Restaurant. Dry Cleaner and more... 

Dealer Inquiries Welcome * Call far a FREE catalog 
French and Spanish versions available 


Micro ’ 


800-637-8268 

Fax; (914)425-4598 Ph; (914)425-9500 
BBS: (914) 425-6440 


Circle 376 on Inquiry Card (RESEUJRS: 377). 



Desktop 9-Track Tape Subsystem 
01-selliag 9-traek system on desktop. 

Qyalstar's low cost 1/2-fnch 9-track Streaming 
tape systems bring full AI^SI data Interchange to 
IBM AT. PS/2 or Macintosh, giving your micro the 
freedom to exchange data fiies with nearly any 
mainframe or mini comp Liter in the world. 

Systems include DOS or Xenix compatible 
software, coupler card and cables. High reliability 
1600 or 6250 BPI capability may be used for disk 
backup as well as data Interchange. 

Cali us todayi For details and 
to order: Fax (818) 832-4031 
Phone (818) 882-5322 
9621 Irondale Ave., Chatsworth CA 91311 

©1989 Qtialstaf Corp. 

All producf and company names and tratiemarks are tiis ejsduslve prapsrty ol Ihitr raspactive owners. 


Circle 351 eo Inquiry Curd, 


nunLSTRR\ 



Free Data Acquisition Software Tool 



DAQ Designer is a free software tool that 
helps determine which hardware and 
software combinations are best for your PC- 
based data acquisition system. DAQ Designer 
will (1) ask questions about your application, 

(2) analyze your answers to determine your 
system needs^ and (3) describe what 
hardware and software you need to develop 
your data acquisition system* 

National Instruments 

6504 Bridge Point Parkway 
Austin, TX 78730 
(512) 794-0100 • (800) 433-3488 

Circl« 343 on Inquiry Cord* 



FAULTY MOTHERBOARDS 


II youVe been 

disappointed with traditional 
diagnostics and ''Passive Post 
Cards/' or are looking for an 
alternative to high cost ATE _ 

Systems-Put V-ATEplusto ^|L 

the test! We're certain 


you'll find V-ATE the best 
investment you've made 
in years. 

• Rod Failures in 100% 

DEAD Systems 

• Find Intermittent Faults 

• Test for PC Compatibility 
and reject Sub-standard or 
Faulty hardware 

• US prices from $995 




ViSTA MICROSYSTEMS, Inc, 

6 Whipple St., No. Attleboro, MA 02760 
Tel. 508-695-8459 • MX 508-695^8688 


CircFe 360 on Inquiry Card. 


FLOW CHARTING 3 



Powerful new features - for greater 
speed, flexibility^ and ease-of-usel 
•SinglO'page, multi-page or canvas 
charts - portrait or landscape 
■Custom fonts support high resolution 
laser and 24-pEn dot matrix printers 
•35 standard shapes, 10 text fonts 
■Suggested retail price: only $250 
See your dealer today! or, 
for a "live" Interactive demo disk, 
call: 800-S25-00B2, ext 1218 
International: 408^-778-6557, ext 1218 
fax: 408-778-9972 

FMIMiaFHnMI 

Soflware CorpcraMan 


Circle 350 on Inquiry Card* 











































Programming Languages/Tools • Utililies • Windows 


APL Complete APL system $60. 

J Ken's new APL for teaching and research. 
Shareware and docymentation $24. Source $90. 

NEW! True Windows 3.1 versions. 

GUI programming for APL and J 

Iverson Software Inc. 

33 Major St., Toronto, Ontario, Canada MSS 2K9 
Phone (416) 925-6096 Fax (416) 488-7559 

_y 

Circle 369 on Inquiry Card. 


PC Diagnostics and 
System Information 

OAPIus” Over3 Minion users 

□ New Voskin 47 ixnv iixiudes Host lemote control 

softwaie and Novi^ Scan vims detection softvrare 

□ Both novicjes and expert PC users can quiddy solve aaninDn 
ounnpu ter problems 



With Rjealdme VISION, you 
can display real-time data 
from any Windows 
software. Set up a DDE 
link, and VISION wiU show 
your data changing in real 
time. VISION includes the 
following tools: 

Display Objects: TY plots, 
XY plots, numeric meters. 
VU meters, gauges, vertical/ 
horizontal bars and lines, 
filled TY plots. 


Control Objects: toggle 
switches, pushbuttons, 
knobs, sliders, 

Animadan Tools: 
(optional) Rotation, 
translation (x and y 
directions), reduce/enlarge, 
change object color, 

VISION, includes software 
to immediately start 
monitoring databases, 
network performance, and 
PC performance. 



List Price 

Intro 

Realtime VISION 

$295 

$99 

Animation Tools 

$195 

$49 

Developer's EdiLion 

$995 

$495 



□ Repoite hand warn oonfiguratiotv 
interrupls, performance 
benthmaiks and more 

□ Includes LAN features for 
networked PC support 
and management 


For More infonmatiDn call: 

I-SOO-DIAGSOFT 


Abo horn Dia^oft QAP/us/lVZN“ for tuning and tiuubl^fiooting Windows" 
and QAFhis/FE" for poweiHisera and sefvke/support professkmk 


Available' (inm EggbieBil Dfeaxmt ScHware, Gxnf} UBA, Hiz Mart. Fr/^ ElectnauQi and other Stk resdJeni. 


DiagSoft, Inc., 5615 Scotts Valley Drive. Suite 140, Scotts Valley, 
California 95066 ■ 1* 406^36 8247 ■ FAX 1-408-438-7113 
Suggeated Retail: S 159.95 


Circle 336 on Inquiry Curd. 


Programming for Microsoft Window^ 
doesn’t have to be a Pane^ 





object-Menu provides an object-oriented architecturai 
friimework for your C+-i- application with a dazzling look and ' 
feel. Seamlessly port your product between DOS graphics and 
Microsoft Windows using our interface objects. Our intuitive 
architecmre and natural programming syntax increase your 
productivity more than you ever thought possible. Our goals 
are to simplify GUI design for the novice while providing the 
power and flexibihty needed by an expert, 

7 Mountain Rd. Burlington MA 01803 ^ *^jry 7 c, . tm 

Te!: (617)273-0421 Fax (617)270-4437 ^ ^Slantl SVStemS 
BBS (617)270-9552 


Circle 341 on Inquiry Card (RESELLERS: 342). 


To order, call 

1-800-TRY-LABTECH 

(SOS) 557, 5400 • FAX (SOS) 558-9972 

Circle 345 on Inquiry Card. 



IS THERE A DOCTOR IN THE HOUSE? 

Nominee Compufe Choice Awifd 
Sesf Adult Ohcoviery So^v^re 

WINDOWS VERSION 


• Dr. Schoeler's Home Medical Advisor gives 
updated info on diseases, injuries, medical tests, 
(^gs, poisons, nutrition, diets, fitness, and health/ 
travel dps. 

• Q/A fonnat analyzes your symptoms, shows you 
anatomical displays, and makss over 400 diagnoses. 

• Hypertext and SCAN features make finding any 
topic FAST. 

• Low cost updates to all icgisteicd users. 

• Developed by over 40 physician specialists. 


Available in WINDOWS or DOS versions $99.95 Retail 
WINDOWS Special: $7955 
DOS Special: $69^5 



To order. Call: 1-800-788-2099, Dept. B 
or see your software dealer 

PIXEL PEHFECT™IMC. 



10460 5. Tropical Tr. 
MerriU bland, FL 329S2 


Circle 365 on Inquiry Cord. 



SOFTWARE SHOWCASE 

























































THE BUYER’S MART 


A DIRiCTORY OF PROOyOTS AND SERVICES 


THE BUYER'S MART is a unique ciassified section or¬ 
ganized by product category to help readers locate sup¬ 
pliers. Each ad has Inquiry numbers to aid readers re¬ 
questing information from advertisers. 

AD FORMAT; Each ad will be designed and typeset by 
BYTE. Do NOT send logos or camera-ready artwork. 
Advertisers shouid furnish typewritten copy. 2"x1%" ads 
can include headline (23 characters maximum), de¬ 
scriptive text (300 characters is the maximum 
recommended) plus company name, address, tele¬ 


phone and fax number. 2"x2%“ ad has more space for 
descriptive text (850 characters Is the maximum recom¬ 
mended). 

DEADLINE: Ad copy is due approximately 2 months 
prior to issue date. For example: November issue 
doses on September 8. Send your copy and payment 
to: THE BUYER'S MART, BYTE Magazine, 1 Phoenix 
Mill Lane, Peterborough, NH 03458. For more infor¬ 
mation call: Margot Gnade at 603-924-2656. 

FAX: 603-924-2683, 


RATES (Jan. 1993) 

3-5 Ml M 13 
_ iaats (aiiw. tesms inuw 

rxtv 

1 ad S663 $636 $657 $530 

2ads/issue - - 530 504 

3 ads/issue - - 504 477 

2'‘%2V 

1ad $1,326 $1,272 $1,114 $1,060 

2ads/lssue - - 1,060 1,006 

3 ads/issue - - 1,008 954 


ACCESSORIES 


BAR CODE 


BAR CODE 




RADIOACTIVE? 

Plat 1 on your PCwiBs-n* HM-60 RADIATION MOWITOfl 

Sertal V printer pgrl DaeclK ALPHA ^ STTA » GAMMA * X-BAV. 
MrcfoR, 1000 llmss (he rsflcHuClOii Of BllPMSard gelgier oOorrtore, 
EKOeBenl furlriCWng RADON GAS. Find boupcbs. Nbw: Veratori 2,0 
+ WINOOWS, Ptol: • BadrgrxKjnd * Cwmic Bays » Clouds * Foods 
CtemilB lor PC MAGAZINE review. * TSR * CM Tube 
VISA/MC^EURO Pficno ontem. Not steiMlod? Full rstend. 

eOO-729-5397 or Tel/Fax: .(302) 655-3800 

Aware Electronics Cora. 

P.O.Box 4299, WIkntnglon, DE 19807 $ 14£LS0 


Bar Code Readers 

For PC, XT, AT, P5/2, Mocintosh 
and Seriol Terminals 

> Attaches as 2nd Keyboard or to any ADS port 

> Reads 2of5. 128, UPC/EAN, Code 39, etc. 

> External or Internal attachnnent on PC 

> Wand, CCD, Slot Badge, Magstripe or Laser 

> Two Scanners per Reader 

> 100+ Conliguratole Options 

> 2 Year Warranty. 30 Pay S Back Guarantee 

> Direct From Manufacturer 

Top Rated by independent Review 
>- Complete with Laser Scanner - Si 399 

> Complete with Stainless Steel Wand - S399 

Worthington Data Solutions 

Swl $3 3004 li/liGsiQn &lir««l 

RbtjBfrassa 0 Saiita Cruz, CA 95060 

CM 9050, Appsnxsll SwHzsrlBncI 408-458-9938 

07ia751l7FAX 

07 1 S7 SI 15 Phona 800-345-4220 


BAR CODE PRINTING SOFTWARE 

* MS/PC DOS Systems - tmport/Export ASCII Dies - 9 

6 24 pin dot ruatrlK • H-P LBaerJal/PluB/Senes l| 

- Menu-driven or Msrrury Resident - Mosl Label Sizes 

• Multiple Denslfiee * Vanabla Graphic Heights«Cede 

33.12/5, UPC A/E, EAN 6/13,126, 93.11. MS1/PLES- 
SEY, PDSTNET [ZIP+4), 

AMERICAN MICROSYSTEMS 

2190 Regal Parkway, Eulesa. TX 76040 
[800)648-4452 (817)571-9015 FAX (617) 6e&-fla32 



KEYBOARD, VIDEO, MOUSE, AUDIO 

Extend signals fnam PC wHh EXTENDER 

Split Eignals with COMPANION/PC EXPANDER 
Switch signals among PCs wHh COMMANDER 
Boosts signals up to 60D feet. Control up to 96 PCs 
with one keyboard, monttor end mou&a. 

CYBEX CORPORATION 

Boh Wallace Ave , Huntsville, AL S5S05 

Phone: 206-534-0011 Fax: 205-534-0010 

1 


BAR CODE "SPECIALS" 

■ WedgEs/Portables/IWultl On-Line readers wttfl HP wands 
« Specira-Physlcs lasers Jfl99. PSC & Symbol in stock 

■ 3" CCDs $468- Mag stripe encoders/r^ars 485 

* Soltware: print bar cedes $99 8 read ber codes $159 
» P.O.S. - Msh drawers $ 1 09/r0CflEpl printers $399... 

* SO-day $| Back / 1 Year Warranty ^Sinanlsh OepL available 

* OEM/VAR/Dealer discounts 

BARCODE INTERNATIONAL SYSTEMS 

9190 Palm Canyon Drive, Corona, CA 91719 
(714) 277-1917 * (000) 653-4262 • FAX: (7141 277-1EWS 

Inquiry 701, 


Inquiry 703. 

CUSTOM KEYBOARDS AND TERMINALS 

Engin^rlng, Development end Production 

• PoInl-of-Sala * Special purpose ■ Harsh anvlronmanl 
• ACC&&& control - Data codecllon * Operalor input 

* Unique * Irniustriai ■ Any interface, key style or siza 

• No minimum quantity roeuirod 

GENOVATION, Inc. 

17741 Mitchell North, Irvine, CA 92714 
mn] BZ2-4333 (714) 833-3355 FAX (714| 833-0322 


Labeling Software 

On EPSON. IBM. OKI, or LaserJet. Easy 
WYSIWYG design. Any format/size. Up to 120 
fields per label. 18 text sizes to 3” -readable et 
100’., AIAG, KMarl, Sears, MIL-STD, Pennys, 2of5, 
128, UPC/EAN, Code 39. File Input & Scanned 
PCX graphics - S279. Other programs from $129. 

Worthington Data Solutions 

(408) 458-9938 800-345-4220 


READ BAR CODESI 

The Standard Edition of KNOW-WEDGE for CODE 39 
Complete with Hewlett-Packard Wand. 

ONLY $149.00. 

For alternative hardware or software s^jlLtlons 

CALL 

COMPUTER RESOURCES GROUP 

629 SNverdato Dmo. darinxint, CA 91711 

VOICE: (714) S24-ff734 BBS: (714) 526-1054 

BAR CODE 


Inquiry 704. 

Portable Reader 

Simple, Powerful, Easy-to-use 

>- AA Battery Operated, with backup coin hatiery 

► 2 X IS Supertwist LCD Display 
>■ 32 Raised Rubber Keys 

► Real-time Cbdk Built-In tor DateTinife Stamps 

► 2 Built-In Inventory Prograrns 

>■ 3 User Defined Programs, & 3 User Data Files 

► Wand, CCD. or Laser Scanner Input 

► Doubles as Non-Ponable Reader 

► Serial Inlertace and Keyboard Interface 

► Reads 2of6. UPC/E AN. 128. Code 39, etc. 

► Uploads wfth furnished Programs or Xmodem 

► e4K Complete with Steal Wand^ $799 

Worthington Data Solutions 

Swiss Office 3004 wiiseion Sireal 

RUllstras^ G Santa Cruz, CA 9506C 

CH 9050. Appanzell Swiuet1ftn4 400^58-9930 

O71075117FAX 

071 07 SI 1S Rione 800-345-4220 


BAR CODE RiAUERS 

Keyboard emulation for PC/XT/AT & PS/2b. all 
Clones and any RS-232 Terminal. Transparent to 
your operating system. Available with Steel 
wands. Lasers, Slot & Magsiiipe Readers. Same 
day shipping, 30-day money-back guarantee, 
Ona-year warranty. Reseller discxHjnts available. 

AMERICAN MICROSYSTEMS 

9^199 A Regal Farltway. Eul^, TX 76040 

faOOj 648^452 (817)571-3015 FAX (817)605-6232 


I. T. S, Bar Code Solutions 

B^r qodBB gre QB^y using MT FULL line of readers & prlnlsra. 
Thay plug and play with your enlstlng CPLVprirrte*/tefiTilnal8/ 
$i>llvrsr 9 sy&teme IH' your afnc«, Etore. Iruck. factory or 
waffllwuM. ITS' bar code DOS programs print on malriJt or 
printei^- 30 day refund. 1 year warranty. OEMA/AH/ 
DsaCisf dlscDunls. 

International Technologlee & Systems Corp. 

655-K North Bmtf St„ Brae, CA 92621 - Western USA 

13 Welwyn Court, Hichmofid. VA 23229 - Eastern USA 
(aOBlSaS MT (T14)9M-iaflD {00417414725 |fA3!) 9S0-25D3 


Inquiry 705, 


PORTABLE BAR CODE READER 

Battery □pefgied, handheld readBr with 64K RAM, 54 key 
keybofiid, reaMIme clock, 2X16 LCD display, and buHS-in 
gelcirtator. Supports WAND. CCD. and LASER. Bultl-ln 
program generator supports multiple programs and 
data files. Interfaces to PC & PS/2 keyboards. H$-232 
terminals. ar>d HAYES compatible modems. 30-DAY 
MONEY-BACK GUARANTEE. 

AMERICAN MICROSYSTEMS 

2190 A Regat Partcway , Euless. TX 76040 
[600)648-4462 [817)571-9015 FAX (817)685-6232 


EASY BAR CODE PRINTING 

The ieadet In PC Postal bar cotWrrg software now providsB 
eame easy & flexible barcodlng for Code 39. 

□ BARZ_OUT - PC rnemory roaideni with easy menu 
aalect & load. Use with your current proproinis. 

!T MAKE.BARZ - Easy menu crwtiofi Of bar poda labels. 
Save $70 - Uraitetl Tirne Offer - Both $129 

39 day SSBACK jCall about UNIX. WINDOWS, Other Codes.) 

POSTSAVER SYSTEMS 

£731 S. Adams Ftd. STE102. Rcjchester, Ml 48309-3102 
(BOO) 879-6820 (313t 299-50SO FAX [313) 299-5052 


Inquiry 706. 
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BAR CODE 


CD-ROM 


COMPUTER SYSTEMS 





PC BAR CODE SPECIALISTS 

Bar code readers designed for fast, reliable, cost- 
effective data eniry. Tliey emulate your keyboard, so 
data looks just like it was typed Ini Choose from 
stainless steel wand, laser gun. CCO, and magnetic 
stripe scanners. Also, powerful label prinfing 
software. Great warranty. Generous reseller 
discounts. 30-DAY MONEY-BACK GUAFtANTEE. 

Seagull Scientific Systems 

15127 N.E. 24th, Suite 333, Rodmond, WA 9S052 

1-800-758-2001 206-451-8966 


DATA INPUT DEVICES 

Bas Code, Magnellc Stripe Resdens & SrrtartCerd Encoder/ 
Reader (or nfilcflKunnputdf& & larmlrieJe, lrcjL^r>g 1BM PS/2 
& ottieri, DEC, Macintosh, AT&T, CT, Wyss, Wang, All 
rsattarfi connecl on The keyboard cable A era iFansparenl lo 
ad eoNwere. UPC & 39 print programs, m&ynetJc- enwdato, 
& portable readBrs are also available. 

TPS Electronics 

4Cf47 Transport, Palo Afto, CA W303 

415-856-6033 Tele* 371 -9097 TPS PLA 
1-B00-526-5920 FAX: 415-856-3843 


Inquiry 707. 


VARIANT MICROSYSTEMS 

BAR CODE READERS DELIVER 

WANDAJVSEH/MAGNETIC CARD CONNECTIVriY 

* Keyboant wedges (Iniamat/Ekiernal) tor IBAd PG/XT/AT. 

end portabtes 

* RS232 wedges fer WYSe, UnK Kkntrijn torrn^ 

* Bar cocPe arid IbIhI prinliigsoltw^ 

* Fulltwich-yearwarmriity 

* 3d-Day Money-QfiCk Guarantee 

* Extensive YAR/Dsaler Discounts 

40560 Freemcfir BW., Suits 206/Frsemcnl. CA&453S/(SlD> 44Ck28TO 

800-666-4BAR FAX: (510) 440-2873 


Simtet MSDOS Shareware 
CDROM, 640 Meg, Dec, 92..$24,95 

CICA MS Windows Shareware 
CDROM, Nov. 92 ..$24.95 

OS/2 Shareware 

CDROM, Nov. 92 .$24.95 

Source Code 

CDROM. 600 Meg, Mar. 92 .......$39.95 

INFO-MAC 
Macintosh SW, 

4000+ fifes, Aug. 92....$39.95 

CDROM Caddies....$4.95 


WALNUT CREEK CDROM 

1547 Palos Venles Mall, Su 260, Walnut Ciaak, CA 34696 

(800) 786 9907 
(510) 947 5996 
FAX: (510) 947 1644 


Inquiiy 712, 


LOW-LOW-LOW 

Computer Systems 
Notebooks • Network Solutions 

/SM-4pp/e-Campaq- 
AST‘ALR-Ev&r6X'&oth&rs 
SURAH 386/486 ISA/EISA 
AM I/Mylex Motherboards 

■ CD ROMS 

■ Tape Backup 

• Pocket FAX Modem LAN Cards 

• Hard Drives/Floppy Drives 

• Memory/upgrades 

• DRAMS, SIMM Modules 

• Laser Printers/Scanners 

• Plotters & Digitizers 

• Software 

SURAH inc. 

1-800-543-1001 Nationwide Orders 


Inquiry 716. 


44912 Osoood 
Fremoni CA 94539 
PliDiw: (510)651-5101 
Fas: (BIO) B51-S241 


COMMUNICATIONS 


X.25, HDLC SDLC, BSC 

SOLA card and soliwars provides 'pEug-iiT' synchronous link 
suppcn for PCs which Is inaxpen^vs, easy to use and robust. 
Coprocessor arcbtteoture snsurss reliable communE-catlons 
under any operating syslam at line speeds to 180kbps 
Packages Include prolocol analyser, test and development 
soltware. OEM enquiries welcome. 

Foil function SNA emulation packages also available. 

Sangoma Technologies Inc. 

(416) 474-1990 1 -600-300-2475 


CROSS ASSEMBLERS 


PC BASED OEVfLOPAIfNr TOOlS 

Wo offer low-Goat efltctorri CROSS ASSEMBLERS end a 
euperij line al simuLATOB-oebuGOEHS with full built-in 
DISASSEMBLERS tor Intel’s MCS-46, SI, 85 arto 96. and 
tof Itw Z60 lamiilHS Of embedded conln4leto. Our new Him- 
ulBtom tor Ihe 80C196KQ and aOCISGKC are unique in Ihe 
market, and have been received with rave reviews. The price 
of our eoftware Includes unlknltod free upgrade prlvilegesl 

Lear Com Company 

2440 Kipling St„ Sla. 206, Lakewood. CO 80215 
(303) Z3Z-Z226 FAX (S03) 2SZ-«7Z1 


Inquiry 706. 


Inquiry 713. 


Inquiry 717. 


CAD 


COMPUTER BOOKS 


PCB & SCHEMATIC CA[>-$195 

“EASV-PC” for single-sided and Trultilayer boards fo 
17^17" v^h up to 1500 IGs including surface mount. 
Phenomenally test and easy to use. Over 13,0bQ 
copies sold. Needs PC/XT/2ae/386 HERC/CGA/ 
EQAA/GA. Output to lasenet/lnkjat/dat matrix printer, 
pen-plotter, photo-plotler and NC Drill. Not copy 
protected. VlSA/MC/AMEX walcorne. For full Inlo drcla 
Inquiry # or contact us directly, 

NUMBER ONE SYSTEMS LTD. 

htarding Way, St. Ivsa. Huntingdon, Csmbis, England, PE17 4WR 
Tel: 01144-48(^61778 Fax; 01144480-494042 


COMPUTER BOOKS 

at a cfiscount 

• We specialize In ADVANCED books lor 
developers, prograrnnhefs. computer profes¬ 
sionals, engineers, and academics 

• Windows, C-i-f, 0/S2 2.0, UNIX, Mac, OOP, 
Analysis/Design, Al, Neural Nets 

• 15% discount on any puantHy 

• Personal service from our computer literaie staff 

• CD-ROM Sooks In Print lookup service 

• Special orders, hard-to-find books 

• Latest books from over 70 publishers 

• Free 16-page catalog 

• UPS domestic & International shipping 

• CompuServe^70007,1333. GO CBK 

• rmerriet7(X)07.1333@compuseive.com 

CompuBooks soo^ao^ia 

Rt. 1, Sox 271-D 512-321-9652 

Cedar Creek, TX, 78612 Fcx 321 -4525 

USA MCA/ise/AmEvEXTOiac 


Cross Assemblers $50 
Simulators $100 
Disassemblers $ 100 

PseudoCorp 

716 Thimble Shoals Blvd. Newport News. VA 23606 
(804) 673-1947 Fax (804) 873-2154 

Inquiry 709. 

Inquiry 718. 

CAD/CAM 


DATA CONVERSION 



CONTOURING MOTION CONTROL 

FROM A PRINTER PORT! 

IndsNer LPP* Boftware 5249 

NEW VERSION 3 viSA/MC 

- Cohltola up to &i« step ntotora aimulianeously. 

• Linear and Circular Interpckatlon. 

- New (aaiursa to aocoitiinodalH mafSilna contrcl, 

* Easy-to-uae DOS device driver. Super Manual. 

^ CAD.CAM Intorlsce available. 

± CorpMilian.1422Amcld 

Abliltv Systems R«4n. pa ibooi 

^ * FAX; (215)667-7815 

! 


TAPE CONVERSION & DUPLICATION 

* DCaooo - 1/A" Cflffrletffe (AS/400) 

* TEAC • 4niTTiiOAT 

« 9mm EXABYTE • DEC TXnt media 

* l/S^Tape • 34804 3490 

Malntrame, Mini or Micro - popular or obscura. 

Fbted price quote by ratum. Stoodard tumground 24 Hours. 
7EL1 800-322-5373 FAX; 405-321-2741 

TEL 4#t (0} 734 890042 FAX: 44+ (O) 734-890040 
Vogon EntBrprises Ltd. 

Unit S, ‘Fonsst Court, Oakterids Park, Ftsltpronds Road, 
Wokingbam, Serks.. RG112FD, Engtand 

Inquiry 710. 

Inquiry 714. 

Inquiry 719. 

COMMUNICATION-VOlCe/FAX 


COMPUTER INSURANCE 


DATA RECOVERY 

I 



FAX-ON-DEMAND For ONLY $550! 

VOICE & FAX HARDWARE & SOFTWARE for 
2Se+PC computers! Includes 23 sample appli¬ 
cations, plus ability to create custom multiline 
VO ice/f ax/data-base program si Used by devel¬ 
opers worldwide. Supports Rhetorex & Dialogic. 
Call About DAX! 

RAM RESEARCH 

1920 Monument Blvd., #159, Concord, CA 94520 
Voice: (510) 603-1122 Fax: (510) 603-1125 


INSURES YOUR COMPUTER 

SAFEWARE Computerowner's coverage provides 
replacement of harcfware, media and purchased 
software. As little as $49 a year covers acddenis, 
theft, power surges and more. One call does it all, 

TOLL FREE 1-800-848-3469 

SAFEWARE, The Insurance Agency Inc. 

PO Bo* 02211.2929 N. SL. CotuinbuS;. OH 432D2 


Ontrock 

DATA RECOVERY 

• Unsurpassed success rat© * Fast turn around 

* Pnortty service available • Clean room 

• Expertise 1n DOS, OS/2, Novell. Macintosh. 

Unix. Xenix, Sun, DEC, Wang, 

Banyan Vines and more! 
MN:1-BOO-872-2599* CA: 1-880-752-7557 

Bury Dmm, Btien Prsliia MN 55346 

2400 Mffin Street, Siifte200. frvme CA 92714 

llnquiry 711. 

Inquiry 715. 

Inquiry 720. 
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THE BUYER’S MART 


DATA RECOVERY DIAGNOSTIC FLOW CHARTS 


Now ^e're 
ONTRACK in 
London Too. 

ONTRACK DATA RECOVERY 
EUROPE, LTD. 

StimyHMJSS, ^ ^denSt,. fOnplgn ipgn TTkam^Bi $uir^i(T1 fERUK 

0600-24-39-96 * 44-81-974 5522 


Inquiry 721 . 


TAPE DATA RECOVERY 

■ DC2000 ■ W Gailfidee (AS/400) 

- TEAC • 4mrnDAT 

► amm EXABYTE « DEC TKnt media 

• 1/^Tap© - 340043490 

WIiatevBf the Hardware, Software & Preblefri... 

If thffT? delft on a tape we wUI iwciear IL 
m 1 Sm-3§M373 FAX: 405-321-2741 
m 44+ {0} 734-890042 FAX: 44+ (0) 734-890040 
Vogon Enterprises Ltd. 

Unit 5, Forrest Court, Oaklands Partt, fishponds ftoid, 
WoWnflliam. Berks., RQIl 2FD. England 


Inquiry 722. 


DATA/DISK CONVERSION 


CONVERTING YOUR DISKETTES? 
ENTRUST THEM TO US1 

2500 Word Proceesor ft Computer formats, 

3»", 6M \ S" Diske. Mag Tajjas, Mag CaaSa. Cartrldgaa, 
Cassettes ft 9 MM Cuslom. Cortversiona, Programming 
ft ApplfcfttioAs Devftiopmaril 
DISK DUPLICATION 
OCR SCANNING SERVICES 
Cal us for Quality, flast Paces and Qtiickss^ Turnaround Time. 

COMPANY COMPENDIA l»C., B 5 B WasMnglan Si ,,*237 

Cfi^,l 60 e 02 TEl: 1 -B 00 - 974 -DISK FAX; 312 - 419 - 139^1 


Inquiry 723. 


THE #1 CHOICE 

in disk & tape conversion 

for many leading corporations, govomnent agoncies, 
law Rnma. find companies in eivery industry-wodd-wide. 

Free test * Satisfaction guaranteed 

Graphics Unlimited Inc. 

3D0Q Second St. North, Mlnnaapola, MN 55411 

(612) S8S-7571 FAX: (612} 588-8783 
1-800-745-7571 


"..PINPOINT ANY PC FAILURE." 

John C. Dvorakt PC Magazine 6/30/92 
Top-rated PocketPQBT Power On Seff-Test card 
with diagnostic software for ISA/EiSA/Mloro- 
Channel. lao-page book. Hones your trouble 
shooting skills, CALL NOW, 

DATA DEPOT, Inc. 

1710 Drew Streei #5, Clearwater, FL 34615 

1-800-275-1913 

a13-446-3402 FAX 813-446-4377 


Inquiry 726. 


DISK DRIVES 


21MB 3.5" Floptical Disk Drive 
for $3991 

EchoUrtvo SCSI Floptical disk drive nol only neadft and 
wrileg 10 21 MB S-F FTbplicaf dskettes but also: 

« and writes to 72UK and 1.44Ma d^ettas 

• runs under DOS, Wlrwlows, or on the Madntoeh 
- le available as an aidemat or Intomai drive 

■ firovtdes amazing floppy speadt WOWf 

* Ire GREAT lor backL^^, (ii# archival, and imosporting files- 

S&cond Wava, Inc. ^9430 Research Blvd. 11-260 
Aualm, TX 7&7S9 ■ (612) 34gr96ei ■ FAX; (512) 343.9063 


Inquiry 727. 


EDUCATION 


B.S. & M.S. fit COMPUTER SCIENCE 

The Amedcer Inslilute for Computer Sciences olfera an in- 
depth correepondetice program to earn your Bachelor of 
Science ard Master of Science degreee In Compuler Science 
al home. B.S. aubjacls covered are: MS/DOS. BASIC. 
PASCAL, C, Dais File ProceBsing, Data Structures ft 
Operating ayetems. M.S. program includes subjects In 
Soflware Engineering and Artificial intolBgence, 

AMERICAN INST for COMPUTER SCIENCES 

21016Y Magnolia Ave. South, Ste, 300, Bimiin^, AL 35206 

800^767*2427 205 323-6161 


ELECTRONIC MAIL 


ELECTRONIC MAIL-Noveli MHS 

■ Stand alone computei^. Laptops, Netware, Lantastkt 

■ Set up your own hub 

■ Inlematlonal network 

■ Workgroups, privacy, use your regular phone line 

■ SiDO.OO per computer station - unlimited phone 
support and design assistance. 

Selections 8 l Functions, Inc. 

Call for a brochure (617) 826-1553 

as WaBhiogton Street, Hancver, MA 02339 


WiNDOWS FLOWCHARTER $129 

RFFJow 2.0 IS a professional drawing tool tor 
flowcharts 6 org. charts. R^uiras Microsoft Wln^ 
dows, 100 shapes auto adjust in size. Diagonal 
Ifnes and curves. Auto line routing and re-routing. 
Click on a shape to bring a sub-chart . Move 
charts to other apps. via ihe Clipboard. Call for free 
trial disk. 

RFF ELECTRONICS 

1053 Banyan Court, Loveland, CO SD53B 
Phone: (303) 663-5767 FAX: (303) 666-4699 


FRAMEWORK/FRED 


The Framework Magazine 

FrftmftWdHt ftnhftncemerit progffinis, 12 issufta 
Unllmlled Framework and FRED support. Access 
undocumented powers ol Framework ft FRED. 

fBase for Framework $190.90 

The fastest disk dalftbage access Ir sxlsterioe, d&ftse IMe 
IndoH DpUmlzalion and ccmpnesflon. 

Selections & Functions, tnc. 

(617) 826-1553 

25 Wafihlngton Sireet, Hanover, MA 


Digital Quad Maps 

Local Street Maps, State Maps, and World 
Maps In DXF, PCX, PICT, PICorTIF 
Formats. Gigabytes of Map data available. 

Mi cro Mao & CAD™ 

(303) 988-4940 


Inquiry 729 


GRAPHICS 



FOR O 


HARVARD GRAPHICS 


800-44e-NERD 


Inquiry 724. 


CONVERSION SERVICES 

Convert ary 9-track magrietic tape to or from over 
5000 formals including 31^, 5)4*, S* disk formats & 
word processors. Dlsk-to-dlsk conversions also 
available. Introducing CD-ROM conversions. Call 
for more info. 

PIvar Computing Services, Inc. 

165 Ariington Hgts. Rd.. Dspl #8 
Buffalo Grove, IL S00B9 (800) Convert 


DATABASE 


^tRD 

^ FOR 

SUPERBASE 2 ^ 

800-44S-N ER D 

Inquiry 725. 
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FINANCIAL SOFTWARE 


BrainMaker: 

The most fascinating computer 
software I’ve ever seen...learn 
about this stuff.'' 

John Dvorakt PCMdg. 

Predicts stocks, bonds, sales, in¬ 
ventories. Comprehensive manual. 
Menus. 12,000 sold. PC or Mac. 

still only $195! 

Frae Flyer: 800/284-8112,916/477-7481 

California 

Scientific Software 

Inquiry 728. 


Inquiry 730. 


Slrfin's CAD ++ ENGINE 

• Read and Write AutoCAD DWG and DXF fries. 

• Object oriented, modular, database-Nke access 
to CAD deto. 

" Vi&w, Print (rasterize}. Plot (vectoriie), and 
Pick (interact) nnodoleE. 

" Available for C/C++ for DOS, Extended DOS, 
Windows, Sun and other Unix systems, 

Sirlin Computer Corporation 

25 Orcbaid View Dr., Sis ^A, Londorderry, NK 03053 
Phone: (603) 437-C737 - Fajc: (S03) 437-0737 


Inquiry 731. 


GRAPHICS SOFTWARE 


3D RenderLib for Windows 

3D Gra^ililcs Dynamic link library 

- Mors than 300 lunirtlDnE callable from MSO and SOff 

- Winsirarot, fiat, Ftieng and Gouraud sH^dlno - Rendar; in any 
window CfT own windows - UnlimEted number of colored 
Point. DlrecUun and Spot lights - Clipping planes and Double- 
Oaffsrlng - Hlerarchlcai objc^ orHOftad data siuraga - 35 Q 

long manual 

$450.00 ($1450.00 royally hoe dlsliiOuliori} 

3rd Floor Graphics Software 

P.O. Box 4lQ5,9701 EC Gmnlriigftr, The NeEherlands 
tiPt: (+31) (0)50 1 64190 


Inquiry 732. 


































































HACKING/SECURITY 


LANS 


LAPTOP PERIPHERALS 



Seek Software Developers 

We are loolsing tor comijariies developing comoetlTlve software 
products lof POs and aggressively wshlog lo enter Japen market. 
Enormous Japanese PC software markfli atiracts worldwide 
atienftlofi. Do iiot worry abc^ even ihoLgh yuu ans unfamiliar wttti 
Japan market or do not lave well orgaiiizid sales network in Japan. 
Our ter^hnical engineer is pleased lo help yoii by modthc^ns Itir 
Japanese PCs. IP your c^mpeny deserves our consldejlng, please 
leel fme to rax us today far details. Produci catalogs and oomparry 
profile are highly wstoome. 

Giken ShojI Co., Ltd. 

Fb™; ai-0S2-&7£-6577 Ptiene; S1-CJ5e-3(72-6544 
6f Scar Bkig. £-3, l-dionw. Imitii, HIgashl-ku. Hapoya 461, Japan 


Inquiry 738. 


The $25 Network 

Try the 1st bvly low-cost LAN 

• Connacl 2 or 3 XTs, ATs,386s, 486s 

• Uses serial ports and null modem cable 

• Runs at 115K baud - approx 8500 bytes/soc 

• Runs in background, totally transparent 

• Share disks and printers, etc. 

• Needs only 15K of RAM 

Little Big LAN 

The most flexibis network 

• Peer to Peer LAN to 250 nodes 

• $75 total software cost, not per node! 

• Link via serial, parallel or Arcnet 

• Link via Ethernet or Modems soon 

• Mixed mode routing 

• Typically only 35K of RAM 

Skeptical? We make believers.! 

Information Modes 

P.O. Drawer F, Denton, TX 76202 

Tech 617-387-3339 Orders 300-629-7992 

Hours 1-S Mon/Wed, 9-5 Tue/rhii/T=rl CST 


Inquiry 739. 


UNLINK PROFESSIONAL * PC-MOS 

* Use elhemet and/or serial/parallel ports for LAN 
connecJiDns 

« Coitoad DOS, Windows & PC^MOS dienls & seivers 

• Share one PC with op to 33 users wUti PC-MOS tmittiuBar 
DOS 

« LAN as low 39 per rwde, PC^MOS as low as $33 per 
user 

THE SOFTWARE LINK 

3577 Faicway Lane, NofCruas, GA 30092 
1-aoO-7Be41NK * (404) 446-5465 


Inquiry 740. 


LAPTOP COMPUTERS 


USED COMPUTERS 

MAJOR BRANDS - WIDE SELECTION 
IBM - COIUIRAO & OTHERS 

Cwnpulers from $99 CotorPr*ntofS$l99 

Mono Monitors from $35 COA Color Monitors $129 
IBM 5149 LAPTOP $349 

im PCk & ca«VEFlTlBl£ FABTS $ ACCESSORIES 
HAftD-TD-FlIiD fTlMS FOR OLOEH PCS 

a^TJKt-OG 
COMPUTER RESET 

P.O. Box 461782, Gariand, TX 75W6 
Phone (214) 276-8072 & FAX BBS (214) 272-7920 


Inquiry 741. 


LOCALIZATION 


Software Developers! 
Localization Managers! 

Now you t^n manage software 
translation more efficientiy and simply 
with I DOC'S new software 



• Lower translation cost 

• Faster time to market 

• Consistency across releases 

• Localize on any platform 

Call for a FREE demo disk 

1-800-336-9898, ext XL8 

lOOC, AnlntonuiUanei DDCurnentatton Company 


Inquiry 742. 


fosfiiba Seriaf Cards 

- 0 and E modem slots. DSS or RJll 712 connector. 
RSZ32-$19ft; eS422-$249 

’ A stot DB9 vrith 24dClbp5 mytom. RS232-$l9ft 
RS4^-$249 

- A Dual F{S232-$249 

- A stot, SCSI boei edepier - $249 
■ PesignetJ and made in USA!? 

Cuatom daaign capebiliiy. Auto adeptera tor venous laptopg, 
rKrtebooKa, and pdrier^. 

EMPIRE ENGINEERING 

Cajifomta USA 

tal BOS/543-Bfl1B _ (ax BD57543.^29BQ 


Inquiry 743. 


OPTICAL STORAGE 


Optical Disks 

WE STOCK ALL BRANDS OF OPTtCAL MEDIA 

We Also Carry Optical Drives, 

OAT & 8mm Products 

-k CORPORATE DtSCOUKTS k k 

CITY COMPUTER & SUPPLIES 

271 Schrop Avenue. Akron. Ohio 44312 

1 (800) 759-6868 (216) 7S4-4464 

FAST NEXT DAY OPS 


Inquiry 744. 


PROGRAMMERS TOOLS 


INCORPORATE 801IN0 BLASTER & AOUB INTO TOUR SOFTWARE 

The WCRX proqrjmtwf^ toaHch will allaw you to ^lly Jncorpomto 
sound and mmic into your softvrare wlthoKit haying lo strvggie wilh 
low level code snd compaftibilily problems. Plays, hack stondard 
Mini Fitss and VOC SampiP I^es fully Id ttte hackQtound. This Eoolliit 
is a llnitabic library which laltos less Itiah 32K orf code, and mqcirss 
no driver or TSfi. Autodfttocts Sound Sfastor c&hliguratlon No 
royalties, and updatos sm always frae. WORK i.e for Turbo O, 
Pe£(^ ortd Mtomsoft C: $49 Resauroa manager tor WORX 
(ConlV)r$29 

MYSTIC SOFTWARE 

1594 EiKlnal Avarua. Sta D. AJamada, CA 94501 
Voice; (510} 895-9189 Peroos/BeS; ($10) 365-3850 


inquiry 745. 


Boost Your BASIC with ProBas! 

w PrciB3s5 adds 930 new cqmmands to QB/PDS 
ra" Written In assembly for speed 
HT Gives your prqgierns e profesgioriel look 
^ Eesy to use, money guenaniee, $195 
E*- Other Bbd-ons for BASIC, C 6 Visual Basic avail. 
FREE DEMO Disk AND BOOKLET 

TeraTech (soo) 447-di20 xioo2 

Oepl 1002,100 Peril Ava., Suite 360, Rockvlila. MD 20850 
Int'l 41{301J 424-3903 Fax (301} 752-8185 BBS (301) 7^1-8184 


Inquiry 746. 


Structograms 

Sottware OaeuiTiBiT^tar wtagg and eaty with fahORAMA 

■ Slrudograma (Nassi'Stineldarmann] aulometrcally from 
tbe souroa code in a tissh 

■ HlararwMe-traaa of iriddLilaa, pcticackjreE 

li of modules, procedures 

■ Sottware-Wetrice: McGe^ ooffiplexity, LOC and more 
Available ton Tutbo Pascal, C, Modula-3, Fditran-T?, PUM, dBase 
PANOPIAMA Standard (Pascal. C. MDdula-2V: $495 

PMjoFUMAiMtin! WuesI Informalik AG 

Schuetzenslresse 11; CH-0245 Feuertbalern SwitzEdand 
Int'l (+41 53) 20 31 32 FAX: {441 53) 29 31 43 

CaB or Facie tor inlonnaiton and ffoa demo. 


Inquiiy 747. 


YOUR SALES MESSAGE 

Bbout the specfat computer product or service 
that you provide batongs in prini 

THE BUYER'S MART 

hatp you reach computer professwrials end 
produce valuabla Inquldss lor your company^ 

Cad Margot Gnade tor moro infomtalion 

603-924-2656 

or 

Fax: €03-924-2656 


Inquiry 748. 
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THE BUYER’S MART 


PROJECT BtLLING 


SHAREWARE 


SOFTWARE/GRAPHICS 1 





CLIENT PROJECT 

A Time and Billing System that accounts 
for charges to an unlimited number of 
projects {or matters). Price with limited 
time discount, $129. Demo available. 

Micro Billing Systems. Inc, 

117 W. Hamson, Ste# 62^IVI, Chicago IL 60605 

Tel: (312) 939-1869 Fax: (312) 939-1351 


FREE SOFTWARE FOR IBMXLONES 

Try us! Gel 5/5.25** or 3/3.5** disks full of the 
latest software - FREE! Choose from 
General Interest, Games, Windows*, Kid*s, 
Clip Art or Fonts. Pay only a small service 
charge of $2.95 per package. Credit Cards 
only. CALL TODAY! 

SOFTWARE OF THE MONTH CLUB 
(619) 931-8111. EXT 511 

Develop CAD/CAM, GIS, A/E/C Products 
ON TIME and UNDER BUDGET ^the 
“OAD/CAM Developer’s Kit’* Series 

The CCDKs ar« lib lories of C lunctlons which support 
routines lor DXF Input/output, graphical display, line/ 

' am/olllpfie/NLIRB spUns confilruction/sicBtJng, and much mors 
than can be described here. 

Building Block Software, Inc. 

37T Moody SliMI. Waittiani, M4 <eiM 

Voice <617) 8964350 Fax (617) 8994399 

Inquiry 749. 

Inquiry 754. 


SECURITY 


SOFTWARE/ACCOUNTING 

1 




FIGHT PIRACY] 

it EVERLOCK3.0 ★ 

SOFTWARE COPY PROTECTION 

Mew OpliDn Board Sate-Mew Remote ReglBlratlDn 
Mbw CPU UOOK-CP BOM LOCK and mnra 
* EVERKEV HARDWARE LOCKS * 

Az-Tech Software, Inc, 

CaH for a aol East Frankliri, Rldwiond, UO 

FREE (016)775^2700 

Demo (800) 227-0644 Fax (e i ej T/s-ease 


dfiiHSf BUSINESS TOOLS 

* GENERAL LEDGER • PU HCH OHEWINVMTORY 

- ORDER ENTRY * ACCOUNTS RECVABLE 

' JOB COSTING » JOB ESTIMATING 

■ BILL OF MAILS ® SALES ANALYSIS 

« PAYROLL • ACCOUNTS PAYABLE 

$99/$19eea. + S&H 

dATAMAR SYSTEMS Cred Gard-Check-COD 
6969-0 Cone Santa Fe. San Diego, CA 92121 
(619) 452-D(H4 (BOO) 223-9963 


Ultimate CAD/CAH/CAE Program mfnf Engine” 

Slash your davaiopmoni time, wlih yoot CAB programtning 
CccTvaniofK TtWYcfecskirt^ M iTiCSt piirtiplelfi 

cl 20 t, 3D gacmerric rcutum avallabla todoyl Over 800 rculirws 
bdudlng NUR66, OXF. Grqphks, 8uiia^, HKkIen Llnfl.Trafisliarns, 
Feri^padhrefi, Folygoo gnt/(^boo<DIN), Clipping, Tangams and rnore. 
Rouines for drawing uflingi BGl cf MSC Gf^lcs. Futt sotjfoa 4 3D day 
guarartoe. USAtSM.DO. Dm MSC, Borland C)C++, WATCOM 
or Mstaware High C4>+. CaB 1 ■600-635-7780 or FaxlPhcne 214- 
423-7200 Ipr IraS 30 page hKhtipal paper. 

Disk Software Inc- 

1(}9 S. Murphy Rd,, Plana, T3t USA 75094 

Inquiry 750. 

Inquiry 755. 

Inquiry 759. 


SOFTWARE/BUSINESS 


SOFTWARE/GUI 




THE ULTIMATE SOFTWARE SECURITY 

• ETOPCOPY family ^ UNCOPIABLE copy pratecton 
« STOPViEW software- encrypitlari 

• METUMIT notwork lloenaa mecarbnig 

• DOS. Windows, MadnlosTi, OS/a. sypfXMt 

« No soLinDS coda chsrigoe recfuired ■ for AMY of our prod' 
ucis in ANY envlronmerl 

• Our prodjcts dastrey ALL of ourcompefiliDn 

• Call for FREE demci dlrslc, or to discuss our products' 
MAMVopfiOns 

BBI Compuier Systerns, Inc, 

t4105 Herllaga Lane, Sl^e^ Spring, MD 20906 
lEm/THY A0BI • SODl/STa 2224 • 3Qiyi7t-1Q94 < FiU(;361/UD 754S 


DATA ENTRY SOFTWARE 

Full lealured, heads-dowm data entry 
with two-pass yeriilcaiion, edit tanguage, 
operator stats, rrajch rrwre! Designed l^o# 
the PC. XT, AT or compatHites. 

PCs from $3ft5 LAN varsiofi availatiiB 

FREE 30 day trial 

Ckrmputflr K&m 206^/6443 

2192S Makah Rd,, Fax: 206/775-7210 

Woodway.WA 96020 USA: 800/356-0203 


GUI TOOLKIT ONLY $249 

Full source code included 

TEGL Windows Toolkit lefts you create DOS based GUI apps 
ttial are cooipletaly atendakme. Over STO lunctiora. Martin, 
rrMfUSd & keyboard support, dialagues. and mare. Iirdudes 
TEGL graphics intertade which has dnvers for mosi popolaf 
videct.rnodes. Supports moat C and Pascal campilers. 
Protected mode vereion i& only $490. No royallieft. 

TEGL Systems Corporation 

P.O. Box 560. Stn. A. Vancouver B.C. V6C 2N2 
(604) 669-2577 FAX (604) 688-9530 

Inquiry 751, 


Inquiry 760. 


SOFTWARE/ENGINEERJNG 


SOFTWARE/MATHEMATICS 




Cop's CopyLock II 

The professioraf software protection with 
TRUE iWachine Install. Option Board safe. 
OS/2 t NehMorks, Windows, and Trace 1020. 

LINK Computer 

Int’l; + 45 31232350 Fax: + 45 31238446 

US/CAN: 600-344-2545 FAX: 406-923-7061 


Mix:ecl Mode Simutaflon 

■ NEW IsSPICI 3 wlHi • Scti4maLlc Entry 

AnalDg/OlBilsI tlmuliiliiHi • Extonsive Mattel Ubniries 

• Draws wavifEtmTS as IhB * Waveform Analysis 

siitiulnlian runs « Full SPICE pronrams slarllnir 

p PC urn WEiiJiiilosh VsrtiflfB at $95. Complets systems 

• FiKurDnipit Inim 5990. 

Call for your Free Demo and Inrormatlon kil. 

P.0, Bm 710. Sm Pedro, CA 80733-0710 J-,#- 

FAX:3w-^3-m5s iniUSOTF 


GEOMETRY/TRIGONONETRY CALCULATOR 

Apollonius - Sketch-based gecrretrW trlgo- 
nomelry solver. Slate-of-lhe-art vanational 
geometry gyetem lets you sketch your geometry or 
mg problem and eutoniatically solves for 
distences, aogtes and areas. IntegraleD eq^tion 
calculator, graphs and tables plus DOE and 
clipboard: support. Ideal for surveyors, engineerSp 
machine shops, students, architects, or anyone 
who uses Irig. Runs under M8 Windows 3.0 $98 

Saltire Software 1-900-659-1874 


Inquiry 756. 

SOFTWARE/PACKAGIN^ 

BIT-LOCK® SECURITY 

Piracy SURVIVAL 10 YEARS proves etfectivoness of 
poworfui multilayered security. Rapid decrypllan 
algorithms. PARALLEL or SERIAL port-trarrsparenl 
security device. C&mplamented by economical KEY- 
LOK^ and muttltealurad COMPU-LOCK^“' including 
countdown, timeoul, dale enerypiicn, and muiiiproduct 
prolecbon. (Dos/Unlx/Mac). AJso. aocass control. 

MICROCOMPUTER APPLICATIONS 

3167 E. Oteno Glide, LltUator, CO 60122 

(303)770-1917 

i 

SAUNA: 3D THERMAL ANALYSIS 

■ Models: PGBs, plales, heatsinks, enclosureB, 
mutllboard enclosures. * All heal tranefar modes: 
eorsvectton, radiation, conduction * Interactive menu- 
driven * Thermal parameters library * Fast “whal 
rtlmefision, maTj, rinisb. analyses • Easy to learn A use * 
IBM PC & Macintosh 11 

Call for free evaluation program 

Tatum LabS/ Inc. 

1267 N. Silo Rktge Drive, Arm Art or, M1 46106 

313-663-6610 


FREE SOFTWARE 
PACKAGING CATALOG 

EvBiything you win tided ict Peckogo, DistrlbuM, And Ship Your 
SoUwarell Fiom manuflHflnd ijlnderB m maHetE and ahjppera 

LABELS • LABELS * LABELS 

For your ijshattafi. plain or custom prlntad 
dol malrix or laser printer.. . fr^ sarnplea 

—FREE CATALOG-** 

Hice & Associates 

esee Wlootlcallo Dr., west ctwster. OH 45089 

Phone/Fax: 513-777-8586 

Inquiry 752. 

Inquiry 757. 

Inquiry 762. 

SHAREWARE 

SOFTWARE/GRAPHICS 





NEW NEW NEW 

Rocket “93” HQ CD ROM 

600 megs of High Q, Shareware $39.95+ 
Latest Shareware on floppies $1.98 ea.+ 
Lowest Prices - Highest Quality 
Catalog Available 

ROCKET SHAREWARE 
1-612-93+4775 


T1I+. PCX, TUIEA. EIF. m. BMP, DCX. EF$, WMF. WPS. PltT.JFS:! 

AccuSoft Image Formot Library 3,0 

"7Jw frwsfiwmpife/ipfrsrws raster sifpportfiijrsrywffw mrkst" 
Import, export, convert, display, and print all aPova fomiaesl 
DOS & Windows verswEts included in onp package. No royalties. 
Includes several sample programs wllh source code. Giippofls 
all languages. Formal oompatlblllty gnaraaleedl 63,04, TiFF+. 
multi-page images etc, notate, scale, colar raduclkm, sharpen 
etc. 36 day satisfaction guarantee. $455 

AccuSoft Corporation 

160 E. Main St., P.O. Box 126i. Westboro, MA 01581 
(800)625-3577 {503)008-2770 FAX (SOS) 808-9682 


STOCK PACKAGING 

to help you 

market your software 

ask for catalog 92 S 

Call 708 390-7744 

or fax 708 390-9886 

PolyQuick Co. 

1243 Rand Road, Dqs Plaines, tL 60016 

Inquiry 753. 

Inquiry 758, 

Inquiry 763. 
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SOFTWARE/SCIENTIFIC 


STATISTICS 


WINDOWS 


COOK EXCEL SPREADSHEETS 

XSotver optimizes spreadsheet models using 
simulated annealing. It can lind global minima of 
functions of many variables even when multiple 
local minima es^isl. Requires Windows 3.x and 
Microsoft Excel 4.0 for Endows. Only S150. 

Exatech Software 

5547 N. Academy Bivd. Suite 5^7, ColQiiado SprliDQS, CO S0S€7 

(7l9)5M-8727 


Inquiry 764. 


Volume Visualization 

Voxel Box Is a volume Tenderer for Windows. 
Volume rendering is the most direct method of 
vtsuallzirtg 3D data. VoxelBox Is fast, powerful 
and easy to use. tt features raytracing, color/aipha 
mapping, lighting, keyframe animation support 
and much more. Price S43i5 

Jaguar Software/ Inc* 

573 Main SL Suite 9B. Winchester, MA 01690 

{6U} 729-3659 


Inquiry 765. 


The AIM Estimator™ 

Qulparforms Naural Nets fi Regression! 

AIM cambHrTK the best cl neural neb & rfigressim to automabc^lly 
team petyTwnlal natworlis that ESTIMATE or PHEOICT any numeric 
lvalue, siisir iA\ prices, probabilllies, Fuzzy values, inventories, 
sensor readings, ctxiftrol sefttJngs, and cosb. ANYONE can learn AIM 
wtttiin SQ minutes and Quicldy actiievfl accurate nsulte. 

Order $20 Demo Package Today! 

AbTech Corporation 

SOa Dale Ave. Tal:S04-977-06e£ 

CharKjtissvaie. VA 22S03 Fax: 804-977-9615 


Inquiry 769. 


NCSS 5.x Series - $125 

Easy-lCh-uss nnenLts & spread EhMt. Mul8ple regression. 
T-taels. ANOVA (yp ta tO laytprSr rep. meSSyres. 
covariance}. Foracasling. Factor, cluster, H drscriininaot 
anaJysla. Nonparametricg, Oroas TapyiflUon. Graphics; 
hislograms, box, scatter, etc. Reads ASCH/LotiES Many new 
add-or mwbJea. 

NCSS 

329 rjorth 10O0 East, Kaysville, UT 64037 

Phone: 801-546-0445 Fax: 801 -546-3907 


inquiry 770. 


NEWl MathViews™ for Windows 

MATLAB compatible Interpreter for Windows 

• Matriit and Array Algebra 

• Complex Numbers and Signal Prcpcesstng 

■ SD and 3D Graphics with Clipboard Support 

• Written in C-i-f-7 Available for OEM 

• Introductory Price $495.00 

The MathWizards 

(619) 457-2971 FAX (619) 458-5849 

TradamarkE ara the propeilea qF Iftstf respscUve owners. 


Inquiry 766. 


VT^X Scientific Desktop Pubiishing 

■ Equations • Tables ■ Graphics * Scalable 
Fonts • Supports most printers • WYSIWYG 
previewer * Foreign Languages ■ Special 
Symbols * Font Effects • Indices * Only $299 
of Tomono\^''-Notic&s of AMS. March 199t 
Call now for a FREE DEMO DISK 

MicroPress, Inc. 

&e-30 Harrow Street, Forest Hills, NY 
Tel (718) 575-181€ Fax (718^ 575-6038 


PsychStat MAX 2.2 - $59.95 

Frequency - descripftves ■ <^i-squaiie “ Rsheris exact 
test itests • iTtLiEtJple regression • weighted & 
unwetghled ANOVAs corretalion - repealed rneasures - 
mtraclass corr • ANCOVA right'Wrong & Likert item 
analysis - Cronbach's Alpha point-bieerfal - corrected 
Item-total * coprocessor support ASCII ■ 25500 
variables - satistaction or rmoney bad<. 

PsychStat 

1003 Justin Lane 21 IB 
Austin, TX 78757 S12 451-8152 


Inquiry 771. 


UTILITIES 


FasfTrax the best disk optimizer 

• Defragments any size DOS disk Irxd. >1 Gb 

• No limits on directories, files or clusters 

• Unique In-cylinder method reduces seeks 

• MakeTfSit (incl.) for custom file placement 

• Batch operation, power failure protection 

• $70i or $40 for competitive upgrade, + S&H 

fostTrox Internationaf 

880 Ensenada Avenue, Berkeley CA 94707 
Z4-hr Sales and Tech support [510) 525-3510 


Inquiry 767. Inquiry 772. 


SOFTWARE/SORT 


■ 


OPT'TECH SORT/MERGE 

Extremely fast Sort/Merge/Selec^ utility. Run es an MS- 
DOS corrmand or CALL as a subroutine. Supports 
most languages and file types Including Btrieve and 
dBASE. UnliJTift^d file sizse, multipla keys, and much 
moral MS-DOS $149. OS/2, XENIX, UNIX S249. 

(702) 588-3737 

Opt-Tech Data Processing 

P.O. Box 873 - Zephyr Cove, NV 8944B 


PEN PLOHER EMULATOR 

FPLOT turns your printer into an HP pen pEoiter. 
Fast hLres, no jagged lines. Vary line width, color. 
Screen preview - zoom, pan. Works with most 
CAD pragrarrts. Supports most printers. Hegulres 
DOS 2.1 or higher, 3119+53 S&H. VISA/MC/Chk/MO. 

FPLOT CorporoHon 

24-16 Steinway Si, Suita 60S, Astoria, NY 11103 

71 S-545-3505 

Jinquiry 768, 

Inquiry 773, 

SOFTWARE/VOICE/FAX 


VOiCEMAIL/FAX 

■ 


MULTI-VOICE* TOOLS 

Multi-Votes Tople l$ 8 oomptste {JeuBtapment Togikjt tor PSgest or ^ 

ED accHS al lha Features »r most sps^ pfocBsstng boaxte a.'/aSitM 
today. It helps you write MULTl-UNE VUtCE AFFUCATION s^msin 
minutes. A number oF proorammlAg SKamptes ere provided. All 
prognms and Ibrartesart delWred wnn souicacc^a. 

Diaknic, Rhstenx, Pika, VSX: 3599. (Single Une): $99. ALSO 

AVAILABLE: Fbx Programiner’s Toolkit {$19SL Based on CAS 
epetlFicatioftS. vise/MC aoceptod- 

ITI Logiciel 

4263 Crtstophe-Colomb, Montreal, Quebec, Csi. HZJ 3GZ 

TEL {514) 597-1592 FAX {S14) 525-2362 


FAX-ON-DEiyiAND 

Voice Mail System/Appllcations Generator 

0 C Q R price Jtor ampfsss V-Mait 

w u 9u and F. 0.0. soialion. Deafar inqain^ weicomed. 

voiP8/F3>i/Moderni c&rd. Wlndc'er^ 3.i application. Back(iround 
OjWtetlorL imuiitttlvs GUI. Multi-lBvel Iree striKtura wntigured and 
displayed an screen. DonUgure ter Autc-Attendant/Messa^ Center. 
F.C.D/Inlcrmsliten Center, messap teneirdlm^loo, lak-uanncr, 
volca/tex qute-diiectld^. and much mora. Gall our RQ.D. Ilna to 
receive mors kilbrirHtlon instantty by tex. 

Edsns TflcltnalDgy Coni- 

309 W. Beaufort, State B, Normal IL 6t7B1 

TEL {3D91 552-17114 FAX/F.0.0. OeiiiQ {399) 562-1194 


HyperPholD db - A HyperiinaK/iiacument 
moiiagemeiit system under MS-wmdows™ 3Ji 

Displays, iuinacr.^s at immcs amt dooimont} In true coior« vUEh 
ralw muchlna Aasocntes ted Inte, tniapei or s^bofs Id any pewl IneliH 
an Eislly switches frun imsDe Id irrusie itvDugh successive 1?^ of 
[tetiii. Rnds i (Hint Inskle an imaos Dy urTterlFO Its itame e.g. sddrass 
Dr(;aiiza: Inu^ and flics bis netwnrk'rEktlDitf dstabss. Pserscan dsslon 
tb^ own InrarmadM bemplatea and saancb with mtetkile k^. InUudB a 
powarfut sdtter. Fite SKurtty & Traes^rch. Uikte clIpboAte l4n aMzoonfi 
wittiiD imag€S. Work with FDX. SMF, TIF, GIF. PastscUpt File FDrmaEE. 
NohMjrk Vers. Ayair iitirotiuclory offer - SIS5. 

Friendly Information Systems, Inc. 

34 Bow Avenue, Oedtiam, MA 0202S 
[5DB) 486-0003 *r [617} 329-1020 


Inquiry 775. 


EDUCATION 


LEARN COMPUrENSi 

BUIIA SOUD COMPUTER USER SKJUS 

Approved home study. At lasl-mderefand the 
PC! Learn word processing, database, spread¬ 
sheets, data communkstions. Free Literature. 

Cau Today: 800-223-4542 

School Of Computer Tralfiing, Dept. KS691 
2245 PeriFTreter Park, Atlanta. Georgia 30341 


Inquiry 776. 


SOFTWARE WANTED 


Publish Tour Progrom! 

Young, enthusiastic and successful so^are 
publishing company looking for PC 
productivity and utility software to acquire or 
publish. For a confidential review of your 
software product, send Information to 
Software Adv., 2210 Wilahire Blvd., #836, 
Santa Monica, CA 90403 or circle cur 
number on the Direct Unk Card in the back of 
Ihis issue. We will contact you promptly. 

Inquiry 777. 


MARKET 

TO 

EUROPE! 

The BYTE EURODECK 

offers you 

a unique opportunity 
to sell 

your computer products 
to BYTE’s 
50,000 European 
Subscribers! 

Call Jim 

for more info! 

( 603 ) 924-2533 


Inquiry 774. 
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YOUR DIRECT LINK 

ADVERTISER CONTACT INFORMATION 


To order products or request FREE information, cali advertisers directly or send 
in the Direct Link Card by mail or fax! Let them know you saw it in BYTE! 


tntpilry No. Rage No. Phono No. 


A 


158^160 

AT ST PARADYNE (NA} 

161 

800-544-4696 

aitt,9Q 

ei-82 

ABACUS SOFTWARE 

1B3 

800-451-4319 

3e7-3SB 

ACl/ACOUrRE 

266 +3B6-2-75B9615’* 

16e-1G[T 

ADVANCED COMPUTER PROD 

250 

714-S&S^e813 

198^197 

ADVANCED UDGIC RESEARCH 

17 

714-581^0770 

64 

ADVANCED MJCRO DEVICES 14-1E 

8(]<P222’9323 

164 

AER ENERGY 

151 

BOD-POWER-SO 

63 

ALADDIN KNOWLEDGE SYS 

107 

800223-4277 

330 

AMERECAN 

AOVAffTECH/AAEON 

2SS 

800-800-6889 

6S3 

APPRO 1NTL INC 26650^ 

400-732-6091 

162 

ARES MICRO DEVELOPMENT 36-39 

000-322-3200 

3B1 

AXONISCCORP 

2B& 

801-466-9797 


B 


1S2-193 

HAY TECHNICAL ASSOC 

216 

S00-523r2702 

201 

BITWISE DESIGNS INC 

188 

800-357-5905 

450 

BIX 

285 

617-491-3342 

152-1 S3 

BLINK INC 

155 

804-3554444 

402-403 

BORLAND 1 NTL (ENTL) 

CIV 


65-66 

BORLAND INTL 

13 

800-331-0677 

168 

BUFFALO PRODUCTS 

263 

600-345-2356 

401 

B5C MICROSYSTEMS 

4QISn2 

408-730-5511 

404 

c 

CHERRY 

MIKROSCHALTER GMBH 

216-217 +49-964415-262” 

182 

CITITPtONICS 

256 

819-855-5650 

68-B9 

COLORADO MEMORY SYS 

85 

800^6-9881 

70 

COMMODORE 

175 

8Ci4>66-AMJGA 

40S-406 

COMPEX INC 

77 

714-630-7302 

71 

COMPUA.DD EXPRESS 

126-127 

800-025^3525 

157 

COMPUOVNE 

10-11 

800-932-COMP 

407 

COMPUSAVE INTT(INTU) 

cm 

602-437-8208 

* 

COMPUSERVE 

112A-B 

800^648-0199 

202 

COMPUSERVE 

113 

800-548-8199 

75 

COMPUTER ASSOCIATES 

43 

800-eALL-CAI 

76 

COMPUTER ASSOCIATES 

Bt 

aOOGALL-CAl 

74 

COMPUTER ASSOCIATES 

195 

800-CALL-CAI 

- 

COMPUTER PROFESSIONAL’S 



BOOK SOCIETY 

196A-B 

717-794-2191 

* 

COMPUTER PROFESSIONAL'S 



BOOK SOCIETY 

197 

717-794-2191 

406 

COMPUTER QUICK 

40IS-2 

415-381-0330 

331 

COMPUTER SYS ARCHITECTS 265 

B00-75a4CaA 

16S 

COMPUTERLANE UNLTD 

247 

800 526-3462 

332 

CONTROL VISION 

270 

318-231-SS47 

77 

COREL SOFTWARE 

46 

8D0-836-SCSI 

442 

CPS COMPUTER 
DISTRIBUTION GMBH 

176IS-3 +49-40.S56-7g69" 

161 

CREATIVE LABS INC 

33 

8W-99B-LABS 

76-79 

CTX INTERNATIONAL INC 

158 

714-595-8146 

333 

CURTIS INC 

266 

512-831-9512 

441 

CYBERDVNE SYSTEMS 

176IS^ +49-241607303’* 

170-171 

CYBEX CORP 

255 

205-534-0010** 

372-373 

C.P. RESEARCH 

266 

800452-7545 

163 

D 

DALLAS SEMICONDUCTOR 

28 

800-258-5081 

335 

DATALUX CORP{INT'L) 

268 

+44-305-876715 

334 

DATALUX CORP (INTLJ 

270 

+44-306-076718 

335 

DATALUX CORP {N A.) 

268 

000-DATALUX 

334 

DATALUX CORP {N.A. J 

270 

800DATALUX 

80 

DATAPRO INFO SERVICE 

144 

509-764-0100 

409-410 

GROUP 

DATATHONICS TECH 

ext . 2777 

17BI&4 +663-2-782-0305'* 

■ 

DELL a)MPUTER CORP |N.A.} Cl(( 

000-6284280 

* 

DELL COMPUTER CORP [NA^ CIV 

000-625-8260 

336 

DIAGSOFTINC 

273 

aOO-DlAGSOFT 

411 

DKalMETRlE 

19BIS-4 +33-66-&IF27-65” 

172-173 

DISTRIBUTED PROC TECH 

253 

40(7-830-5522 


inquiry No. Phgo No. Phono No. 



E 



430 

ECG 

76 

+3M9G7-9680B" 

* 

ELONEX (INTL) 

49-49 +44-81-1S2-6422'* 

370 

EMPIRE COMPUTECH 

270 

800-4454967 

568 

EVOLUTION COMPUTING 

256MW-2 

BOO-874-»02e 

559 

EVOLUTION COMPUTING 

2S6PC-6 

900-874-4020 


F 

412 FASTElfCTFONICOMBH 127+4M99-53WC1“ 
427-428 FIHSTIW’L COMPUTER 1S6IS-3 +BB-e2-717-45M 


- 

FIRST SOURCE iNTL 

252 

714-50Brg86E 

150-181 

FUNK SOFTWARE 

193 

617-497-6339 

413414 

FUTURESOFT ENGINEERING 40IS-2 

713-496-S4QQ 


G 



• 

GATEWAY 2000 

cn,i 

000-523-2000 

* 

GATEWAY 2000 

82-83 

000-523-20(10 


GATEWAY 2000 

101 

800-523-2000 

375 

GENERAL TECHNICS 

257 

000-487-2530 

61-82 

GENOA systems 

173 

4O0-132-9D9O 

337 

GENOVAT10N, INC 

259 

800-022-4333 

B3-84 

GLENCO ENGINEERING 

151 

800-562-2543 

33B 

GMM RESEARCH OORP 

266 

714-752-9447 

72-73 

GREEN VIEW DATA 

125 

800-400-3345 

415-416 

GREY MATTER LTD 

198IS-1 +44-0384-53071 ** 

339 

GTEKINC 

365 

000-252-4835 


H 



371 

HARPER COLUNS 

26644-0903-873633** 

86-87 

HYUNDAI ELECT AMERICA [N.A. >48+61 

500-933-3445 

^ 88 

1 

IBM - CSET/2 

66 


191 

IBM DIRECT 

63-56 

80O-IBM-2YOU 
exL 213 

89 

IBM-OS® 

86-07 


1 90 

IBM ■ WORKSTATIONS 

114-116 

0OO-lBM-e676 

189 

IBM ■ CREDIT CARDS 

1S6-157 

BD0-1BM-CALL 

0X1.521 

380 

INRNICON 

^7 

8OCH374-306O 

* 

INSIGHT 

DISTRIBUTION NETWORK 248-249 

0DO-7SS-3074 

91 

INTEGRAND RESEARCH 

9$ 

209^51-1203 

1 562 

INTERMEDIA 

2S6PC-6 

203-352-0254 

340 

10 TECH 

270 

21B+139-4D91 

341-342 

island SYSTEMS (INTL) 

273 

617-273-0421 

431 

fTAUAN SW AGENCY 

96IS-3 +39-323-925208*' 

389 

IVERSON SOFTWARE, INC 

273 

415-925-5096 

92 

J 

JAMECO ELECTRONICS 

203 

000-831-4242 

• 

JDR MlCnODEVICES 

265 

000-535-5000 

429 

JEN ELECTRON1CA flNTLl 

50+39-73-3224035** 

343 

JENSEN TOOLS 

287 

602-9634231 


K 



93 

KEA SYSTEMS LTD 

100 

800463-8702 

* 

KEDWELL SCIENTIFIC 

98IS-1 

603^33-4777 

S51 

KENOSHA COMP crm 

2S8MW-1 

800-255-2999 

555 

KENOSHA COMP CTB 

256NE’3 

000-255-2989 

561 

KENOSHA COMP CTH 

26BPC-1 

000-255-2989 

565 

KENOSHA COMP CTR 

2S6SO-1 

000.255-2989 

344 

KlU 

267 

303444-7737 

345 

L 

LABTECH 

273 

000-079-5228 

346 

LAGUNA DATA SYSTEMS 

271 

800-359-0856 

94 

LWEY COMPUTER SYS 

206 

800-543-4778 

136-137 

LANDMARK RESGH INTL CORP 1Z3 

000-683-6898 

180 

LODE STAR COMPUTER 

244-245 

000-875-7588 


M 



154-156 

MAG INNOVISrON 

9 

000-827-3998 


Joqcrlry JVo. Pago No. 

Ptwnw No- 

• 

MANCHESTER EQUIP DO 

2S5A-B 

516^35-11 St 

663 

MANCHESTER EQUIP CO 

26^E-1 

518435-1199 

* 

MARKW1LUAMSCO 

111 

000-627-5967 

97 

MATHSOFTINC 

1B8 

000^26-4223 

96 

MATHSOFTINC 

229 

600-6284223 

98-99 

MAYNARD. AN ARCHIVE CO 13B 

000-755-0535 


MCGRAWRILINRI (N A ) 

240A-B 


417 

MEQADATA 

1781S-3 

518509-8058*' 

366 

MEMORY SUPERSTORE 

269 

SQ0-8QO-7058 

418 

MICRO DESIGN INTL 

40IS-4 

407-877-6333 

100-101 

MICRO SOLU COMPUTER PROD 133 

815-7583411 

376-377 

MICROBIZ 

272 

800-837-8268 

190 

MICROGRAFX 

164 

000-995-0153 

153-154 

MICRO-INTERNATIONAL, INC 254 

BO0-967-5867 

175 

MICROPROSE SOFTWARE 

257 

e00-87t-PLAY 

176 

MICROPRDSE SOFTWARE 

259 

BOQ870-PLAY 

m 

MICROPROSE SOFTWARE 

250 

500-879-PLAY 


MICROSOFT CORP 

22-27 

eOCFS82-20O0 


MICROSOFT CORP 

57 

300-426-9400 

* 

MICROSOFT CORP 

161 

600426-9400 

- 

MICROSOFT CORP 

163 

600426-9400 

• 

MICROSOFT CORP 

185 

800-426-9400 

347 

MICROSTAR LABORATORIES 267 

206-453-2346 

664-666 

MICHOTECH COMPUTER 

256SO-3 

800-342-8508 

103 

MICROWAY 

160 

508-746-7341 

102 

MICROWAY 

224 

308-746-7341 

420 

MINICOM LTD 

96IS-2 

+972-2-037575** 

419 

MINOLTA GMBH (INTL) 

105 +49-0511-779000" 

114 

MINUTEMAN 

99 

214-448-7383 

1Q4 

MKS / MORTICE KERN SYS 

162 

519-884-2251 

421422 

MOTOROLA UDS 

061S-4 

+33-14117-4130 


N 


105-106 

NANAO USA CORP 

105 

310-325-5203 

200 

NASCOM 

238 

505-9754392 

348 

NATIONAL INSTRU 

272 

800 433 3483 

* 

NATIONAL INSTRU 176IDHC1-2 

512-794-0100 

107 

NEC-PRINTERS 

69 

SQO-388-e0Ba 

205 

NETWORK COMP DEVICES fN.A) 71 

800-800-9593 

174 

NEVADA COMPUTER 

262 

800 854.7762 

101 

NSTL 

261 

216-941-0600 


0 



560 

CFC-T SYSTEMS ! 

Z56PC2-3 

800-029-8380 

109-110 

OPTtQUEST 

129 

800-043-8754 

111-112 

ORCHID TECHNOLOGY 

211 

BOCF7<5RCHIO 

113 

OSeORNE MCGRAW-HILL 

264 


349 

OVERLAND DATA INC 

272 

800-729-8726 


P 



* 

PACIRC DATA PRODUCTS 

135 

619-625-3500 

350 

PAHON 1 PAHON 

272 

S00-525-00B2 
exi. 112 

115-116 

PC POWER 8 COOLING 

91 

800*722-6555 

* 

PEMCO f UNIFORM SHOW 25ePC7-0 

900-323-5155 

117418 

PERCEPTIVE SOLUTIONS 

262 

000486-3270 

119 

PERSOFT INC 

108 

800-388-5203 

552 

PERSONAL SOLU COMP 

256MW-3 

800-685-3901 

558 

PERSONAL SOLU COMP 

256NE-2 

800-685r39B1 

557 

PERSONAL SOLU COMP 

2S6SCF2 

gQO-e85-a90i 

120 

PHAR LAP SOFTWARE INC 

121 

617.861-1510 

121422 

PINNACLE MICRO 

6-7 

714-727-3300 

123 

PIONEER COMMUNICATIONS 95 

60[FLASER-ON 

355 

PIXEL PERFECT/ 

MEDICAL ADVISOR 

273 

800-7eS-2099 

124 

PKWARE INC 

104 

414-354-8093 

554 

POLVWELL COMP, INC 

256NE-2 

800-099-1275 

203 

POPKIN SW 0 SYSTEMS INC 93 

212-571-3434 

* 

POWERCORE 17eiDnC1-2 

815-465-3737 

95 

PROGRAMMER'S PARADISE 59-61 

800445-7899 

* 

PROGRAMMER'S SHOP 

166-168 

800421-8006 


PROGRAMMER'S SHOP 

214-215 

000421^0006 

204-205 

PROGRESS SOFTWARE 
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YOUR DIRECT LINK CARD 



For free product information^ mail your compieted card 
today For quicker response, fax to 1-413-637-4343! 


Yes, I 



fr on the ^I 6 wjn 0 productsY 


1 ■ Circle the 
Numbers on 
Your Direct 
Link Card 

Circle the numbers 
which are found on ads 
and articles in this issue 
or circle the product 
category number and 
receive information on 
all advertisers listed in 
that category. 


2. Print Your 
^ame and 
Address 

Answer questions "A" 
hrough "E" and mail or 
'ax card to 
1-413^74343. 


3. Product 
nformation wiii 
se rushed to 
^ou from the 
seiected 
companies! 




IVTE 


Fill out this coupon carefully. Please Print 


Name 


Titie 




Addie&s 


IL W!lia| Is youf primary job 
functkm/prffKip^ area of 
maponsMIty? {Chedt one j 
1 □MSOP 


6 □other 

B, Wtiat is your level of mraiagement 
reeponsIbilHv? 


7 □ Senlor-ievel 9 □ Pnot^iDnal 


cay 

Ptiooe 


Counlry 


Fax 


S □ Ukkifi-level 

C. Are you a rosaller (VAR, VAD, 
Dealer, Consultant)? 

10 □ Y« 11 □ NO 


D. What operating systems aie you 
cunently using? (Chech all that ppply) 

12 □ PC;fMS^XJS 15 a Um 

13 0 COS4.W^KlDW3 icauaoos 

14 □ GS^ 17 a VAXM4S 

E. For how many people do you 
inffuence the purchase of hardware 
or software? 

laO 1-25 20 a 51-99 

19 0 26-50 2lOlOQorrrora 

mmary im 


Product Category 
inlorttiatkHi 

Clde the numbefs bekw ka 
InlhrmaUon «i the entirQ category 
cf products you're infBEested hi. 


Hardware 

Aoce^orie^uiipfies 1 

Add-in Boarde 2 

BarCocfing 3 

CormiuriKadiofis^N^worM 4 
Computef Systems S 

Data ^uistlicn S 


Disks A Opiioal Drrves 7 

Dlsk^les^^Liplicalors B 

Fax Boart^/ktediines 3 

Graphics TahtetsMIoe/ 

Ren Inpul 10 

Keyboards tt 

LAN Hardware n 

Lepfeeps A Notebool^ 13 

Mailorder 14 

Mamory/Chips/Upgrades tS 

MiscellaneiOMS Hardware 1 € 

ModsmaWLrJflpiBxons 1? 

MonllofS & Termaials 1B 


Multifnadia 

19 

Fyintem/PlBbers 

29 

Frogrammeble Haniware 

21 

Sranners/OCR/DigitizaES 

22 

Tape Drives 

23 

UPS 

24 

Software 


Businsss 

25 

CAO/CAM 

25 

ComiTKniraliorffi/Networkjrig 27 

Dala Acquisition 

25 

DalBtHse 

2:5 


Educaitenel 30 

Biginearing/Sdenb'llc 31 

Bntactainmem 32 

33 

Mar^li;^ 34 

Malt Order 3S 

Mathamabcal/Statisilcal 3® 

MlsceHaneovs Sohwara 37 

Oti-Laia Sarvicas 3fl 

Oparatlng Systams 39 

ProgramrikiiQ Languages/ 

Toole 40 

Security 4l 


Shareware 

42 

Software DupDcahon 

43 

Spreadsheets 

44 

Unbt 

45 

Utilities 

46 

Wndws 

47 

Word Rrcjcasslrig 

Gpeneral 

45 

Books/Publicatwfis 

45 

Rdr?uitirTiflrit 

56 

Miscel^eous 

51 


Inqij 

try Numbers 52-233 



52 

76 

104 

130 

158 

182 

200 

53 

73 

106 

131 

157 

183 

209 

54 

80 

106 

132 

156 

164 

210 

55 

01 

w 

133 

150 

185 

211 

55 

82 

108 

134 

160 

186 

212 

57 

83 

109 

135 

181 

187 

213 

SO 

84 

110 

136 

162 

160 

214 

5i 

85 

111 

137 

183 

189 

215 

60 

88 

112 

138 

184 

190 

216 

m 

87 

113 

139 

165 

191 

217 

62 

68 

114 

140 

166 

192 

216 

63 

63 

Its 

141 

167 

193 

219 

U 

80 

116 

142 

160 

194 

220 

65 

31 

117 

143 

169 

196 

221 

66 

32 

116 

144 

170 

196 

S22 

67 

03 

113 

14S 

171 

197 

223 

68 

04 

120 

146 

172 

196 

224 

SO 

35 

121 

147 

173 

199 

225 

70 

06 

122 

148 

174 

200 

226 

71 

37 

123 

149 

ire 

201 

227 

72 

38 

124 

150 

178 

202 

228 

73 

03 

125 

151 

177 

203 

229 

74 

100 

128 

152 

178 

204 

230 

75 

101 

127 

153 

179 

205 

231 

76 

102 

128 

154 

ISO 

206 

232 

77 

103 

129 

156 

181 

207 

233 

Inqt 

liry Numbers 734 

-400 



234 

253 

264 

309 

334 

359 

364 

235 

260 

285 

31Q 

335 

360 

385 

236 

281 

280 

311 

336 

351 

386 

237 

262 

287 

312 

337 

362 

367 

238 

263 

268 

313 

m 

363 

388 

238 

284 

289 

314 

339 

364 

389 

240 

265 

290 

315 

340 

366 

396 

241 

266 

2S1 

318 

341 

366 

391 

242 

267 

2S2 

317 

342 

367 

392 

243 

268 

293 

318 

343 

366 

393 

244 

269 

234 

319 

344 

369 

394 

245 

270 

2SS 

220 

345 

370 

395 

246 

271 

296 

321 

346 

371 

396 

247 

272 

207 

322 

347 

372 

397 

246 

Z73 

298 

323 

348 

373 

395 

246 

274 

299 

324 

349 

374 

399 

260 

275 

300 

325 

350 

375 

400 

251 

278 

301 

326 

351 

376 

401 

252 

277 

302 

327 

352 

377 

402 

253 

270 

303 

328 

353 

378 

403 

254 

279 

304 

328 

354 

379 

404 

255 

260 

306 

330 

355 

3S6 

405 

256 

281 

306 

331 

356 

351 

408 

257 

282 

307 

332 

357 

382 

407 

256 

283 

306 

333 

350 

363 

400 


inquiry NuiubeTs 400-500 


468 

435 

461 

407 

513 

539 

566 

410 

436 

462 

465 

514 

540 

588 

411 

437 

463 

489 

515 

541 

567 

412 

430 

464 

490 

510 

542 

508 

413 

439 

465 

481 

517 

543 

569 

414 

440 

466 

492 

516 

544 

570 

415 

441 

467 

4S3 

519 

545 

571 

415 

442 

465 

494 

520 

546 

572 

417 

443 

469 

495 

521 

547 

573 

416 

444 

470 

496 

522 

540 

674 

419 

44S 

471 

497 

523 

549 

575 

420 

446 

472 

496 

524 

KO 

570 

421 

447 

473 

499 

525 

561 

677 

422 

448 

474 

50C 

525 

552 

57B 

423 

449 

475 

501 

527 

553 

579 

424 

450 

476 

502 

520 

554 

680 

425 

451 

477 

503 

529 

555 

581 

426 

452 

478 

S04 

530 

556 

582 

427 

463 

479 

505 

531 

557 

583 

428 

454 

460 

506 

532 

558 

564 

429 

455 

461 

507 

533 

559 

585 

430 

455 

482 

505 

534 

530 

586 

431 

457 

483 

509 

535 

561 

587 

432 

456 

464 

510 

536 

562 

588 

433 

4K 

4^ 

511 

537 

660 

589 

434 

460 

458 

512 

533 

564 

590 

1 Inqi 

Jiry Ni 

umbel 

e591 

-765 



S91 

616 

641 

606 

091 

716 

741 

592 

617 

642 

867 

092 

717 

742 

593 

816 

543 

668 

693 

710 

743 

594 

619 

644 

669 

694 

719 

744 

595 

620 

645 

870 

095 

720 

746 

596 

821 

846 

671 

696 

721 

748 

597 

622 

647 

672 

607 

722 

747 

598 

623 

648 

873 

@96 

723 

748 

599 

624 

S49 

674 

699 

724 

749 

600 

625 

S50 

075 

TOO 

725 

750 

601 

626 

651 

870 

701 

728 

751 

802 

627 

652 

677 

702 

727 

752 

603 

626 

S53 

67& 

703 

m 

753 

604 

629 

854 

079 

704 

m 

754 

505 

630 

855 

630 

705 

730 

755 

606 

631 

656 

601 

706 

731 

756 

607 

632 

857 

062 

707 

732 

757 

605 

633 

656 

633 

703 

733 

75S 

609 

634 

659 

084 

709 

734 

759 

610 

636 

880 

085 

710 

736 

760 

611 

636 

651 

635 

711 

738 

761 

612 

637 

662 

687 

712 

7S? 

702 

613 

636 

663 

005 

713 

738 

763 

614 

639 

664 

689 

714 

739 

764 

615 

640 

566 

690 

715 

740 

765 


inquiry Ni 

jmberi 

S 760- 

947 



768 

792 

610 

044 

870 

090 

922 

757 

753 

619 

645 

871 

897 

923 

768 

794 

B2fl 

848 

372 

898 

924 

769 

795 

021 

847 

873 

099 

926 

770 

756 

622 

848 

874 

500 

926 

771 

797 

m 

849 

B7S 

901 

327 

772 

790 

m 

060 

070 

902 

920 

773 

795 

825 

861 

677 

503 

929 

774 

300 

828 

352 

878 

904 

930 

775 

001 

827 

053 

075 

906 

931 

776 

302 

828 

354 

680 

906 

932 

777 

603 

829 

355 

831 

007 

533 

770 

m 

830 

050 

002 

900 

S34 

779 

605 

831 

857 

803 

909 


780 

306 

832 

358 

884 

910 

038 

781 

007 

033 

059 

005 

911 

937 

782 

600 

834 

660 

886 

912 

538 

783 

809 

835 

B61 

837 

913 

030 

704 

610 

036 

062 

000 

914 

940 

785 

611 

837 

383 

869 

915 

941 

786 

812 

338 

334 

890 

910 

042 

787 

813 

039 

065 

0S1 

917 

943 

780 

614 

840 

666 

852 

918 

944 

739 

815 

341 

307 

as3 

910 

045 

790 

816 

842 

060 

094 

920 

940 

791 

617 

843 

869 

B55 

921 

947 

Inquiry Number 

E948- 

1122 



910 

973 

m 

1023 

1040 

1073 

1096 

549 

974 

999 

1024 

1040 

1074 

1099 

550 

575 

1000 

1025 

1060 

1075 

1100 

951 

976 

1001 

1020 

1061 

1076 

1131 

952 

977 

1002 

1027 

1062 

1077 

1102 

553 

978 

1003 

11^ 

1053 

107B 

1133 

954 

979 

1004 

1025 

1054 

1079 

1134 

556 

960 

1005 

1030 

1065 

1000 

1105 

556 

981 

1006 

1031 

lose 

1081 

1108 

957 

982 

1007 

1032 

1057 

1002 

1137 

950 

903 

1006 

1033 

1050 

1003 

1100 

555 

904 

1009 

1034 

1059 

1084 

1100 

900 

965 

ItFlO 

1035 

1060 

1086 

1110 

961 

900 

1011 

1030 

1001 

1066 

mi 

562 

907 

1012 

1037 

1062 

1067 

1112 

903 

980 

1013 

1030 

1063 

1038 

1113 

564 

909 

1014 

1039 

1064 

1009 

1114 

505 

990 

1015 

1040 

1035 

1090 

1115 

906 

901 

1010 

1041 

1006 

1091 

1110 

567 

992 

1017 

1042 

1067 

1092 

1117 

568 

993 

1016 

1043 

1088 

1093 

1118 

909 

994 

1019 

1044 

1069 

1004 

1110 

970 

995 

1020 

1048 

1070 

1095 

1120 

571 

998 

1021 

1046 

1071 

1096 

1121 

973 

997 

1(^ 

1047 

1072 

1007 

1122 


inquiry Numbers 1123-1301 


11^ 

1149 

lire 

1201 

1227 

1253 

1279 

1124 

1150 

1176 

1202 

1228 

1254 

1280 

1125 

11S1 

1177 

121^ 

1229 

1255 1281 

1120 

1152 

1170 

1204 

1230 

1260 

1282 

1127 

1183 

1179 

1205 

123t 

1257 

1283 

1128 

1154 

1100 

1206 

1232 

1258 

1284 

1129 

1156 

1101 

1207 

1233 

1259 

1385 

1130 

1156 

1162 

1208 

1234 

1260 

1206 

1131 

11S7 

1103 

1209 

1236 

1281 

1287 

1132 

1158 

1104 

1210 

1230 

1202 

1306 

1133 

1189 

1105 

1211 

1237 

1203 

1209 

1134 

1160 

1188 

1212 

1236 

1264 

1290 

1135 

1161 

1107 

1213 

1235 

1260 

1391 

1136 

1162 

1168 

1214 

1240 

1286 

1292 

1137 

1163 

1180 

1215 

1241 

1267 

1293 

1138 

1104 

1190 

1216 

1242 

1260 

1394 

1139 

1165 

1151 

1217 

1243 

1289 

1295 

1140 

1168 

1192 

1216 

1244 

1273 

1290 

1141 

1107 

1193 

1219 

1245 

1271 

1297 

1142 

1168 

1194 

1220 

1248 

1272 

1298 

1143 

1160 

1196 

1221 

1247 

1273 

1299 

1144 

1170 

1196 

1222 

1248 

1274 

1300 

1145 

1171 

1197 

1223 

1249 

1275 

1301 

1146 

1172 

1190 

1224 

1250 

1270 

1302 

1147 

1173 

1199 


1251 

1277 

1303 

1146 

1174 

1200 

1228 

1252 

1270 

1304 

1 Inquiry Number 

s 1305-1479 

1 


1305 

1330 

1365 

1380 

1405 

1430 

1435 

1300 

1331 

1360 

1301 

1406 

1431 

1466 

1307 

1332 

1357 

1382 

1407 

1432 

1467 

1308 

1383 

1368 

1383 

1408 

1433 

1450 

1309 

1334 

1359 

1384 

1409 

'434 

1459 

1310 

1335 

1360 

1385 

1410 

1435 

1480 

1311 

1336 

1301 

1386 

1411 

1430 

1401 

1312 

1337 

1302 

1387 

1412 

1437 

1402 

1313 

1336 

1363 

1386 

1413 

1438 

1403 

1314 

1339 

1364 

1389 

1414 

1439 1404 

1315 

1340 

1365 

1390 

1415 

1440 

1405 

1318 

1341 

1386 

1391 

1416 

1441 

1406 

1317 

1342 

1367 

1882 

1417 

1442 

1407 

1310 

1343 

1360 

1393 

1418 

1443 1400 

1319 

1344 

1369 

1394 

1419 

1444 

1439 

1320 

1345 

1370 

1395 


1440 

1470 

1321 

1340 

1371 

1390 

1421 

1440 1471 

1322 

1347 

1372 

1397 

1422 

1447 

1472 

1323 

1346 

1373 

1398 


1448 

1473 

1324 

1349 

1374 

1399 

14S4 

1449 1474 

1325 

1350 

lore 

1400 

1425 

1450 

1475 

1328 

1351 

137S 

1431 

1428 

1451 

1476 

1327 

1362 

1377 

1402 

1427 

1462 

1477 

1328 

1353 

1378 

1433 

1428 

1453 

1479 

1320 

1354 

1379 

1434 

1429 

1454 

1479 







































YOUR DIRECT LINK CARD 



For free product information, maii your compieted card 
today For quicker response, fax to 1-413-637-4343! 


See reverse side for 
card. 
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1. Circle the 
Numbers on 
Your Direct 
Link Card 

Circle the numbers 
which are found on 
ads and articles in 
this issue or circle the 
product category 
number and receive 
information on all 
advertisers listed in 
that category. 


2. Print Your 
Name and 
Address 

Answer questions "A" 
through “E“ and mail 
or fax card to 
Ml 3^7-4343. 


3. Product 
information 
wili be rushed 
to you from 
the seiected 
companies! 















YOUR DIRECT LINK CARD 



For free product information, maii your compieted card 
today For quicker response, fax to 1-413-637-4343! 


Yes, I wantlafnasBFfEonnatiQn iSttfflre Ibllg^na products! 


1. Circle the \ 

Numbers on I 

Your Direct | 

Link Card I 

Circle the numbers \ 

which are found on ads \ 

and articles in this issue \ 

Dr circle the product I 

category number and \ 

“eceive information on 1 

all advertisers listed in j 

hat category. I 

2. Print Your j 

^ame and 

Address I 

\nswer questions "A" ! 

hrough "E" and mail or I 

ax card to | 

413-6374343. 


Product ! 

nformation will | 

)e rushed to j 

(ou from the j 

(elected | 

companies! | 

I 

! 

i 

i 

i 

i 



Fill out this coupon carefufly. Piease Print 

A. What Is your pdmarv lob 
fwictiorYpiiiicipat area of 
respanslblllty? (Check one) 

Mama 


1 □ MIS43IP 

2 □ hcg[airmei?^ysteins Anatyst 

Title 


3 ^3 AdrninsSiBlkxVMG^ifi^amEHit 

4 □ Salas/MftiKeliiiQ 

5 Z1 f ngtniwfSjwitBa 

CoiT^ny 


a □Otmr 

B. Wha! Is VQur level ot mnnaoenieiit 

Address 


rBspofulbmiy? 

7 □ seiix-tevBi 9 □ Prriieasiofift) 

City 

Cooritry 

Qj^ 0 □ Middi&tevel 

0. Are you a reseller (VAR, VAD, 

Phono 

Fax 

Deafer, Coneu!tanf)7 

10 □ Yes 11 O rto 


D. Whsl Dperstmg systems ars you 

cumnily using? (Checii alt that apply^ 
t2 □ PCM&ODS IS □ Um 

73 D DOS « VV^idDWS 16 □ MacOS 
14 0 0^ ITQVAWMS 

E. For how many people do you 
Inftuence ttie purchase of hordwam 
or softwara? 

16QT'^ 3DOS1-SB 

Si □iQClDrrnora 

Febniary 1993 [ 90 86 99| 


Product Category 
Information 

the numbers bsicw tor 
irKformaiion on the entire category 
of products you're mterEsted in. 


Haixiwan 

Accessortes/Sopfilies 1 

Add-In Boards 2 

Bar Coding 3 

Comiiiunlcalkina/NslMirldrig 4 
Computer Systems S 

Data Acquislllon S 


Disks & Optical Drives 7 

DiskettesiDupficatDfs S 

Fax Boords/Machlnea 9 

Grapl^ TablieM^lcer 
Pen Input la 

Keyboards f1 

LAN Hardware 12 

Laptops & NOtetxn^ 13 

Mailorder 14 

Memory/Ohips/Upgrades 15 

Miscellaneous Hardware 16 

Modems/Multiplexors 17 

Monitors i Tenmirals IB 


Muttimeda 

n 

PnntefB/Ptotters 

20 

programmable Hardware 

21 

Scanneis/OClVDigitizefs 

22 

Tape Drives 

23 

UPS 

24 

Softwafe 


Business 

25 

CADrtlAM 

26 

CommunkaUons/Networklr^ 27 

Data Acquisitiofi 

26 

Database 

29 


Educslioinal 

30 

Engmeering/Saenttfic 

31 

Entertamnem 

32 

Graphics 

33 

Madritosh 

34 

Maii Order 

3& 

MathematicaL'Slatistical 

35 

MisoellaneouB Software 

37 

On-Line Services 

aa 

Operalmg Sy^ems 
Pfogtarruning Languages/ 

39 

Tools 

40 

Seoirity 

41 


Shareware 

42 

Software Dopticalion 

43 

Spreadsheets 

44 

Unix 

45 

Utirifias 

45 

WlndowE 

47 

Word Prooffising 

45 

Oenersl 

Books/Publications 

49 

Fteorultment 

59 

MjscelEaneoiJS 

51 


Inquiry Nt 

mber 

s 52-233 


1 

1 

liry Numbers 4D0-69I} 


n 

1 Inquiry Numbers 766-947 1 

1 Inqu 

'ry Nu 

mber^ 

(1123 

-1304 


n 

52 

78 

104 

130 

156 

192 

208 

1 409 

435 

481 

487 

513 

539 

565 

760 

702 

818 

644 

870 

696 

922 

1123 

1140 

1175 

1201 

1227 

1253 1270 

53 

79 

1D5 

131 

157 

18$ 

200 

410 

436 

462 

486 

514 

$40 

506 

767 

793 

819 

$4$ 

671 

897 

92$ 

im 

1150 

1176 

1202 

1^ 

1254 

1280 

54 

BO 

106 

m 

158 

194 

210 

411 

43f7 

483 

489 

515 

541 

567 

768 

794 

820 

846 

672 

898 

924 

1125 

1151 

1177 

1203 

1229 

1255 

1281 

55 

ai 

107 

133 

155 

195 

211 

412 

438 

404 

490 

518 

542 

568 

769 

79S 

821 

847 

87$ 

609 

92$ 

1126 

1152 

1178 

1204 

1230 

1256 1282 

56 

82 

toe 

134 

100 

186 

212 

413 

430 

465 

401 

517 

54$ 

509 

770 

796 

832 

840 

874 

900 

926 1 

1127 

1153 

1179 

1205 

1231 

12S7 

1^ 

57 

B3 

109 

135 

161 

187 

213 

414 

440 

466 

492 

$18 

544 

570 

771 

797 

82$ 

849 

875 

901 

927 

1138 

1154 

1180 

1206 

1232 

1255 

1284 

55 

94 

110 

136 

162 

168 

214 

415 

441 

467 

493 

519 

545 

571 

772 

798 

824 

850 

876 

002 

928 

1120 

1156 

1101 

1207 

1233 

1^ 128$ 

59 

85 

111 

137 

163 

180 

215 

416 

442 

46$ 

404 

520 

$46 

$72 

773 

799 

825 

051 

877 

903 

929 

1130 

11$i6 

1182 

1208 

1234 

1260 

1286 

60 

95 

112 

138 

164 

190 

216 

417 

443 

4® 

495 

521 

547 

573 

774 

800 

826 

852 

876 

§04 

830 

1131 

1157 

1183 

1200 

1235 

1261 

1207 

61 

87 

113 

139 

165 

101 

217 

418 

444 

470 

498 

522 

548 

574 

775 

801 

827 

853 

870 

905 

931 

n $2 

lisa 

1184 

1210 

1236 

1262 1280 

62 

m 

114 

140 

160 

192 

218 

410 

445 

471 

407 

$23 

549 

$76 

776 

802 

828 

854 

880 

906 

932 

1133 

1159 

1185 

1211 

1237 

1203 

1289 

63 

m 

116 

141 

167 

183 

219 

420 

446 

472 

498 

524 

550 

576 

777 

803 


855 

aei 

§07 

033 

1134 

1160 

1186 

1212 

1230 

1264 1290 

54 

50 

116 

142 

166 

194 

220 

421 

447 

473 

499 

S2S 

551 

577 

770 

804 

030 

056 

882 

908 

934 

113$ 

1161 

1167 

1213 

1239 

1265 

1291 

65 

51 

117 

143 

160 

196 

221 

4^ 

448 

474 

500 

$26 

562 

$70 

779 

80$ 

83t 

657 

883 

909 

935 

1136 

1102 

1188 

1214 

1240 

1266 

1292 

66 

52 

118 

144 

170 

196 

222 

423 

440 

475 

501 

527 

553 

579 

780 

806 

032 

658 

884 

910 

036 

1137 

1163 

1180 

1215 

1241 

1267 

1293 

67 

53 

115 

145 

171 

107 

223 

424 

450 

478 

502 

92S 

554 

580 

781 

807 


050 

a$5 

911 

037 

1130 

1164 

1190 

1216 

1242 

1268 

1394 

6a 

94 

120 

146 

172 

T98 

224 

425 

451 

477 

503 

$20 

56$ 

$81 

782 

808 

034 

600 

.^0 

912 

938 

1139 

1165 

1191 

1217 

1243 

1269 

1295 

69 

56 

121 

147 

173 

109 

225 

426 

452 

478 

504 

53D 


562 

783 

809 

835 

661 

667 

013 

039 

1140 

1166 

1102 

1210 

1344 

1270 

1396 

70 

56 

122 

148 

174 

20G 

226 

427 

453 

479 

505 

531 

557 

58$ 

704 

810 

03$ 

802 

860 

914 

040 

1141 

1167 

1193 

1219 

1245 

1271 

1Z97 

71 

07 

m 

140 

175 

201 

227 

428 

454 

460 

$06 

632 

558 

584 

705 

811 

837 

603 

888 

S18 

941 

1142 

1108 

1194 

1220 

1246 

1272 

1298 

72 

56 

124 

150 

176 

202 

228 

429 

455 

461 

507 

533 

559 

585 

786 

812 

838 

664 

800 

018 

§42 

1143 

11^ 

1105 

1221 

1247 

1273 1200 

73 

95 

125 

151 

177 

203 

229 

430 

456 

4^ 

$03 

534 

500 

$86 

707 

813 

m 

865 

091 

917 

943 

1144 

1170 

1196 

1222 

1248 

1274 

1300 

74 

too 

126 

152 

179 

204 

230 

431 

457 

463 

$00 

535 

$61 

587 

786 

814 

040 

800 

892 

918 

944 

1145 

1171 

1197 

1223 

1249 

1275 

1301 

75 

101 

127 

153 

179 

205 

231 

432 

458 

464 

510 

530 

502 

586 

789 

815 

841 

867 

803 

01§ 

§4$ 

1146 

1172 

1190 

1224 

1250 

1276 

1302 

76 

102 

126 

154 

160 

206 

232 

433 

450 

485 

511 

537 

563 

589 

790 

016 

042 

660 

094 

920 

946 

1147 

1173 

1199 

1225 

1251 

1277 

1303 

77 

103 

129 

15S 

181 

207 

233 

434 

460 

486 

512 

538 

504 

590 

791 

817 

843 


895 

921 

947 

1148 

1174 

1200 

1226 

1252 

1276 

1304 

Inqi 

iry 

rmbet 

^ 234-408 



1 Inquiry Numbere 501-765 1 

1 Inquiry Numbersi 940-1122 1 

■ Inquiry Numbers 1305-1479 

234 

255 

284 

309 

334 

359 

364 

501 

615 

541 

668 

901 

716 

741 

946 

§73 

998 

162$ 

1D4S 

1073 

1096 

1305 

1330 

13S5 

1360 

1405 

1430 

1455 

236 

269 

265 

310 

335 

360 

385 

592 

617 

642 

B$7 

092 

717 

742 

94S 

974 

999 

1024 

1049 

W4 

1099 

1306 

1331 

1366 

1381 

1406 

1431 

1456 

236 

261 

206 

$11 

336 

$61 

306 

$93 

618 

643 

668 

993 

71$ 

743 

SSO 

975 

1000 

1025 

1050 

1075 

1100 

1307 

1332 

1367 

1362 

1407 

1432 

1457 

237 

262 

297 

312 

337 

362 

387 

504 

610 

544 

609 

604 

710 

744 

081 

§76 

1001 

1026 

1051 

1076 

1101 

1308 

133$ 

1356 

1363 

1406 

1433 

14S 

235 

263 

266 

313 

338 

363 

368 

505 

620 

645 

070 

095 

720 

745 

962 

977 

1002 

1027 

1052 

1077 

1102 

1309 

1384 

1359 

1384 

1409 

*434 

1459 


264 

200 

314 

359 

$64 

389 

596 

621 

646 

671 

996 

721 

746 

963 

978 

1003 

1028 

1053 

1076 

1103 

1310 

133S 

1360 

1365 

1410 

1435 

1460 

240 

265 

290 

315 

340 

365 

390 

507 

622 

547 

072 

997 

722 

747 

064 

§70 

1004 

1020 

1054 

1079 

1104 

1311 

T336 

1361 

1366 

1411 

1436 

1461 

241 

266 

291 

316 

341 

366 

301 

$96 

623 

640 

073 

69$ 

723 

740 

965 

990 

1005 

1030 

105$ 

1080 

1105 

1312 

1337 

1302 

1387 

1412 

1437 

1462 

242 

207 

292 

317 

$42 

367 

392 

$99 

624 

640 

674 

60S 

724 

749 

966 

961 

1006 

1031 

1056 

1081 

1106 

1313 

im 

13B3 

1368 

1413 

1438 

1463 

243 

268 

253 

319 

343 

368 

393 

600 

625 

550 

675 

700 

725 

750 

0S7 

962 

1007 

1032 

1057 

1002 

1107 

1314 

1339 

1364 

13© 

1414 

1439 

1464 

244 

269 

294 

319 

344 

369 

394 

601 

628 

651 

070 

701 

726 

751 

m 

m 

1008 

1033 

1058 

1088 

1106 

1315 

1340 

1365 

1390 

1415 

1440 

1465 

245 

270 

295 

320 

$45 

$70 

395 

602 

627 

662 

677 

702 

727 

752 

9es 

984 

1009 

1034 

1059 

1084 

1109 

1316 

1341 

1368 

1301 

1416 

1441 

1466 

246 

271 

256 

321 

346 

371 

396 

603 

628 

553 

976 

703 

728 

753 

060 

985 

lOtO 

1035 

1060 

1005 

1110 

1317 

1342 

1367 

1©2 

1417 

1442 

1467 

247 

272 

297 

322 

347 

372 

397 

604 

620 

654 

079 

704 

729 

754 

961 

986 

1011 

1030 

1001 

1086 

till 

1318 

134$ 

13^ 

1393 

1418 

1443 

1468 

248 

273 

296 

323 

$49 

373 

396 

605 

630 

65S 

680 

705 

730 

755 

962 

987 

1012 

1037 

1062 

1087 

1112 

1310 

1344 

13© 

1394 

1419 

1444 

1469 

243 

274 

259 

324 

349 

374 

399 

606 

631 

856 

981 

706 

731 

758 

063 

988 

1013 

1038 

1063 

1008 

1113 

1320 

1345 

1370 

130$ 

1420 

1445 

1470 

259 

275 

300 

33S 

350 

375 

400 

607 

632 

657 

082 

707 

732 

757 

964 

989 

1014 

1039 

1004 

10^ 

1114 

1321 

1346 

W1 

1396 

1421 

1446 

1471 

251 

270 

301 

326 

351 

376 

401 

606 

OS3 

658 

683 

708 

733 

758 

965 

990 

1015 

1040 

1066 

1090 

1115 

1322 

1347 

1372 

1397 

1422 

1447 

1472 

252 

277 

302 

327 

352 

377 

4tG 

609 

634 

859 

684 

709 

734 

759 

966 

901 

1016 

1041 

1066 

1091 

1116 

1323 

1346 

1373 

1300 

142$ 

1446 

1473 

253 

276 

303 

329 

353 

378 

403 

610 

635 

800 

685 

710 

730 

760 

967 

992 

1017 

1042 

1067 

1092 

1117 

1324 

1$49 

1374 

1399 

1424 

1449 

1474 

254 

270 

304 

329 

354 

370 

404 

611 

636 

661 

686 

711 

736 

761 

91^ 

993 

1018 

104$ 

1068 

1093 

1118 

1325 

1350 

1375 

1400 

1425 

1450 

1475 

255 

260 

305 

330 

355 

380 

4t^ 

912 

637 

862 

687 

712 

737 

762 

960 

904 

1019 

1044 

1060 

1094 

1110 

1326 

1351 

1376 

1401 

1436 

1451 

1476 

256 

261 

306 

331 

356 

381 

406 

613 

638 

663 

088 

71$ 

738 

763 

970 

995 

1020 

1045 

1070 

1095 

1120 1 

1327 

1352 

1377 

1402 

1427 

1452 

1477 

257 

262 

307 

332 

357 

362 

407 

614 

639 

664 

689 

714 

739 

764 

971 

996 

1021 

1046 

1071 

1096 

1121 

1328 

1353 

1375 

140$ 

1426 

1453 

1478 

256 

233 

308 

333 

356 

3B3 

406 

615 

640 

505 

ego 

715 

740 

765 

972 

997 

1022 

1047 

1072 

1097 

1122 ! 

1329 

1354 

1379 

1404 

1420 

1454 

1479 



































YOUR DIRECT UNK CARD 


For free product information, mail your completed card 
today For quicker response, fax to 1-413-637-4343! 

..... .-. ...^ ^ reverse side for 

I card. 


1. Circle the 
Numbers on 
Your Direct 
Link Card 

Circle the numbers 
which are found on 
ads and articles in 
this issue or circle the 
product category 
number and receive 
information on all 
advertisers listed in 
that category. 
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2. Print Your 
i Name and 
i Address 

\ Answer questions "A“ 
I through “E” and mail 
\ or fax card to 
I 1413 - 637 - 4343 , 

i 


3. Product 
information 
will be rushed 
to you from 
the selected 
companies! 
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YOUR DiRECT LINK 

ADVERTISER CONTACT INFORMATION 


Inquiry Ni>* Png0 Na* FHon* 


Q 


126 

QUA TECH INC 

242 

800^553-1170 

3S1 

QUALSTAR CORP 

m 

819^-5822 

432-433 

QUANTUM CORP 

190 

+41-38-337722 

434-435 

QUANTUM CORP 

191 

+41-38-3377^ 

125 

QUARTERDECK OFFICE SYS 

143 

310-332-9851 


R 


127 

RAIMA CORP 

09 

800-327-2462 

128-129 

RAINBOW TECHNOLOGIES 

7S 

800-852-8569 

105-166 

RALfN WHOLESALERS 

263 

SOO-752-9512 

178-179 

RECOFTTEC INC 

251 

800-729-7664 

130 

ROSE ELECTRONteS 

8 

8910-333-9343 


S 


352-353 

SECURE PTINC 

271 

800^1-7592 

131 

SEQUITER SOFTWARE INC 

171 

403-437-2410 

165 

SHAREWARE 

38 

000-146-3338 
ext EB1 

387 

SJGEN 

268 

408-737-3904 

132 

SNW ELECTRONICS 

102 

000-874-1235 

* 

SQFnJNE CORP 

176IS-1 

716-438-6057 

196-199 

SOFTWARE SECURTTV INC 

110 

203-329-8870 

* 

SONY {N.A,) 

76-77 

S0CI-937-SONV 

ejct,333 

134 

STATSOFT 

109 

918-583-4149 


Inquiry No. 

PsgeNo. 

Phono No. 

135 

SUN MICROSYSTEMS 

18-19 

800-426-5321 

09(1,520 

156 

SUNSOFT 

2-3 

800-227-9227 
®|. 123 

138^139 

SVSTATINC 

103 

708-364-5670 

420 

SZKI RECOGNFACORP 

40IS-3 

+361-201-7607" 


T 


354 

TALKING TECHNOLOGY tNC 2S7 

800-685-4884 

35^^86 

TECHNOLOGIC SYSTEMS 

270 

SiSW-2230 

140 

TEIOTIONIX 

37 

000-635-6100 

141 

TEXAS INSTRUMENTS 

30-31 

600-527-3500 

* 

TEXAS MICHOSYSTTFMS 

144A-B 

8D0-627-87QQ 

142 

TEXAS MICROSYSTEMS 

145 

800-627-87QQ 

378-379 

TOP PC 

2:^ 

800-333-8144 

439-440 

TOPTEK 

126+886-2-961-9586” 

144 

TOSHIBA AMERICA INC 

4448 

8IXH4S7-7777 

194-195 

TOUCHSTONE SOFTWARE 

204 

714-969-7746 

187-188 

TRANSCEND INFORMATION INC258 

909-59B-5500 

363 

THANTOR SYSTEMS LTD 

268 

800-872-6867 

364 

TRl VALLEY TECHNOLOGY 

FNC 267 

51EM47-2030 

^8-359 

TRIBAL MICROSYSTEMS 

U 

271 

S10-623-8859 

S57-6S0 

ULTA COMPUTERS 

2S6NE-4 

BOO-755-751 B 

* 

UNIXWORLD 

240A-B 

BOO-257-9402 

145 

UNIXWQRLD 

241 

800-257-9402 


loquliy No, Pago No. Phonm Mo. 


V 


* 

VERMONT CREATIVE SAW 

21 

802-040-3602” 

438 

VIDEO MAKER/VITEC 

5l+33-146-29<)3-04" 

146-147 

VIEWSONIC 

79 

714-869-7976 

423-424 

VISIONETICS INTL 

98IS-Z +886-35-772170" 

360 

VISTA MICROSYSTEMS 

272 

508-695-8459 

559 

VORTEX COMPUTERS 

2S0PC-4 

ftOO-540-7839 

570 

VORTEX COMPUTERS 1 

W 

Z5&MW-4 

800-540-7839 

425 

WAU^, RICHER & QUINN 

401S-1 

206-324-0407 

148 

WATCOM PRODUCTS INC 

29 

800-265-4555 

374 

WENTEK TECHNOLOGY, INC 271 

816-960.0000 

181 

WORLDWIDE TECHNOLOGIES 246 

X 

000-457-6937 

361 

XELTEK 

z 

271 

40B-524-1929 

430-437 

ZECKS 

1961S-4 

1 

i 

♦ 

ZENITH DATA SYSTEMS 

4QA-H 

806-523-9393 

149 

ZEOS INTERNATIONAL 

136-^137 

800-423-5891 

362 

Z-WORLD ENGINEERING 

271 

916-757-3737 


* CafTBspand directty with company. 

FAX Nun^r 


BYTE ADVERTISING SALES STAFF 

JehhftsrL Barfet Sates hAsmger, tABSOOuooim Suite 330, Dattas, TK 75240, Tat. (214} 70t-$4B3 

Liz Cayman, Inside Advertising Sai&s Director, One Phoenix Mill L^ne, Petsitorough, NH 03458, Tei (603} 924-2518 


NEW ENQUITO 

ME. NH, VT, MA, HI, CT, OISTTARIO 
CANADA & EASTERN CANADA 
(617) 060^6344 
f^alrida RayiW (603) 924-SEE4 
MoCtaw+till PubllcBtwns 
^4 Hartwell Avehi;^ 

Leanglgn, MA CffiUTS 
FAK: (617) 060-6699 

EAST COA^ 

NY, NYC, NJ, DE, PA 

Kim Nanis (21512-2645 

Jonathan Saviy^r (603) ^4-2665 

McE^tah-Hllt Publicatioina 

1221 Avaouja cl AiCQliteS—26th Flocr 

NawYc«k, NY icn^O 

FAX: (212) 512^75 


SOUTHEAST 

NC, SC, CA, FL, AL IN, MS, AFl, LA. 
K¥^ DC, MD. VA, VW 
MaiyAnn Caulclirig (404) IM3-4792 
Barry Echavarrla (606) 924'2G74 
MctjraW-Mln PubUcalians 
4170 AslTifiord-[>jiifwootly Rd.. Suits S20 
Allanla, G^ 3D315 
FAX; (404) 256-4060 

MIDWEST 

IL, MO, KS, lA. ND, SD, MN, 

Wl NE, IN, Ml, OH 
Kurl Kelley (312) 61^^6 
Ed Wars (003) 924-2604 
McOraw-Hill Pcbllcalions 
Tdto PFCdentiaE PIbjb 
100 Norlli SEsliSon Ava. 

Ctwago, fL 50601 
FAX: {312)010-3070 


SOUtHWEStT 

ROCKY MOUNTAIN 

CO, OK, TX 

Jennifer Walker (214) 701-0496 
Larry Lev^s (603) ^2037 
McGraw-Hill Publlcaticna 
14050 Qoonjrri Dr,, Suite 300 
Dalaa, TK 75240 
FAX: {214} 991-0206 

SOUTH FAOFK: L« Ah«*I«4, CA 

LOS ANGELAS COUNTY, AZ NM. 
Alan B Faye (213) 400-5243 
l^riy Levina (003) 9I24-2637 
McCnsw-Hill Publications 
3333 Witeture: Bciilavanf IMOT 
Lee A^n^elea, CA 90010 
FAX: {213) 460-5249 


NDRUi PACIFIC 

NORTH ERN CA, OR, ID, MT, WY, UT 
Roy J Kops (41S) 613-6061 
jaseph Mabc (603) 924-2S62 
SlUCON VALLEY, HI, WA, AK, 

W. CANADA 

Bill McAfee {415)513-6062 
Jonabian Sawyer (603) 924-2565 
SlUCON VALLEY, NV 
Baitiara Holitua (415) 513-6S45 
Barry Ediavarria (603) 924-2574 
M^iaw-HilL PuiifHaElGinS 
ISCXtOFarrellStieeL «2D0 
San Mateo, CA 94403 
FAX: (415) 513-0007 


Pataifawim^ NH Office Inskte Salas FAX 603-924-26B3 Ailvarliaing FAX: 603-924-7507 


Hardware/Settwara Showcaea 

Mark Slone (603) 924-2696 
Ellen Perbarrr (603) 924-2598 
BYTE PtlWicallons 
One PboeniK MSI Lane 
PeleitoreuSh. NH 03456 


Tlw Suyar^a lilaiVC4H*lflMl« 

Mar^t Gnarie (003) 924-2050 
BYTE PublicatiofTS 
One Pfioenix Mill Lane 
PelerbcKOLtgh, NH 03456 


mnetiadi 

Brad Dtxon (603) 924-2590 
BYTE PubllcatlDns 
One PfToenix MIH Lane 
PelertxMCMgd, NH 03458 


£lilltH9€CIC 

Jaines Bali (603) 524-2033 
BYTE PubWcallons 
One PboenEK Mil Lane 
Peleitiorough, NH 03458 


SOUTH PAGV1C: Irvins, CA 

ORANGE COLTTY 
SAN DIEGO COUNTY 
Beni Dudes (714) 753-8140 
Joeepb Mabs (603) 924-2602 
McGibw-HIII PuWic 0 licins\ 
15635 Alton FKwy.. Sulla 290 
liviiie, CA 92710 
FAX: (714) 753-8147 


RefRuBtf & Suytf't Quids 

Brian (603) 924-2S51 

BYTE Publkatiena 
Orifl Ptiuenijt Mill Lane 
PalerboTDugh, NH 03458 


BYTE btamBtliHul DIrud: 
RaitMnie PUafeaAb 
Ellen Parham {093) 924-2596 
BYTE Publications 
One PhoaniK MKI Lane 
Paterboflxi^, NH 03458 


INTERNATIONAL ADVERTISING SALES STAFF 


OQUHANY, awmXHLAND, 
AUSTHIA 

JOrgen HDl&a 

McOraw-Hi PutHiE^ing Oe. 
LietHgslrassa 19 
D-OOOO Fiar^url 
Getmany 

Tel: -1-49 69 71407140 
FAX: +49 09 71407 147 

SCANDINAVIAN COUNTRIES 

Zena Coupe 

A^Z Intemallonal Seles Lirt. 
70 Chalk Farm Hoad 
London NW1 SAN 
Englartd 

Tel;-144 71 2543171 
FAX:-H14 71 2643174 


UNITED KHHIDOM, IfHELUX 

Gary Lucas (+44 81 546 6268) 
McGraw-HUl PubUehing Co- 
WlmbindCHi Bridge Hdusa 
One Hadflald Raad 
WtrY^Hedan, Londdn SW19 SRU 
Englarvl 

FAX: -i44 81 5466294 
TELEX: 692191 

FRANCS, ITALY 

Zerta Coup4, Amanda Blaskett 
A-Zlmtemalkinal Sates Lid. 

70 Chalk Farm Road 
London NWl 6AN 
Engtend 

Tel: +4471 2043171 
FAX:+44 71 2843174 


URAEL 

Dan Ebriicb 

Ehrilcb CofimiJilcatioii tnfl 
P.O. Sox 99 
Ltecfbya 46101 . IsiaSl 
Tal: +072 62 666245 
Tel: +072 62 586246 
FAX +972 62 656585 

AUSTRALIA 

Rod Tia main 
Fted Tramain Madia 
45 Pymble Ava. 

Pyrnble 2073, Sydney 
Auslralte 

Tal: +fi1 29963339 

FAX +01 2 9683424 

JAP AM 

Masakl Mori 
Transworld Media Inc, 

4tti Fteor, T-2&0 Kamomeguro 
Meguro-tej. Tdicyo 153. Japan 
Tel: +61 3 57210751 
FAX +01 3 57210762 


KOflEA 

Young-Seoh Chnwi 
JES MEDIA 1NTL 
5Ui TToor, Banpo Bldg. 

40-7, Chamvren-Dong, Seoebo-Gu 
Seoul 137-030, Korea 
Tel: +82 2 5458001 
Tel: +82 2 5450002 
FAX: +52 2 5496361 

S1NDAPO0C 

Der^KNg 

SlepHenTey 

Tbird Wave PliWisbing Oolp, 
1123Serar>g4»n Road, il03D1 
Singapore 1232 
Tel:+66 296 6156 
FAX: +66 2SS 7561 

HOMO KQNfi 

Candice Lo 

Tbird Wave PuWiatiing Cotp. 

Unit 2,6F Ring Wah Center 
BS-WToJCwaWnnRqad 
Kowloon, Hong Kong 
Teb +852 764 3830 
FAX; +852 784 3857 


MAVAVSIA 

Servex (Malays) Sdn. Bbd. 

H,K, Un 

Sib Floor, Sena. Tower 
16D, Jalan Ampang 
50450 Kuala Lumpur, Malaysia 
Td:+60 3 2^4592 
FAX: +60 3 2624691 

THAILAND 

Jlack Mu 

Sahavli^a QA Group 
26/1 PTspawit Bldg , SuiBBak Rd 
S3om, Bangkok. 10500 
Thailand 

Tel: +66 2 2360295 
FAX: +66 2 2365960 

TAIWAN 

LMenLee 

TTiifdWere Pidjfishfpfl Cwp, 
andFl, NoL 19-1, Ldrte 231 
Fu Rsing Noftb Road 
Taipeii 10445, Tsiwart 
H,OC, 

Tel:+366 2 7136959 
FAX:+8»B 2 71519^ 


INDIA. INDOHESU, 
PAKISTAN, PHILJPPINEO, 
OTHER ASIAN AND 
PACtDC COUNTHIES 
ICT.Wu 

Third Wave Publlfihing Corp, 
2nd R., No. 19-1, Lane 231 
Fu Hsirtg North Road 
Taipei 10445, Taiwan 
H,0,C, 

Tel: +606 2 7136969 
FAX +666 2 7151950 
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YOUR DIRECT LINK 

PRODUCT CATEGORY INDEX 


For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on Your Direct Link Card! 

To receive information for an entire product category, circle the category • 
number on Your Direct Link Card! 


Cmfmgwy No. 

InquiFy No. Pago No. 

HARDWARE 


1 ACCESSORIES/SUPFUtS 

1&4 AER ENERGY 151 

430-437 ^ECKS 196IS-4 

2 ADiHH BOARDS 

367-3M AGI i ACQUIRE 236 

* CHERRY MIKROSGHALTER GMBH 216 

464 CHERRY MIKROSC HALTER GMBH 217 

405-406 COMPEX fNC 77 

331 COMPUTER SYSTEM ARCHITECTS 260 

333 CURTIS tNC 266 

411 DIGIMETRIE 1t6IS-4 

172-173 □ISTHJSUTEO PROCESSING TECH 253 

81-B2 0EWOA SYSTEM 173 

169 IBM - CREDIT CARD 156-157 

92 JAMECO ELECTRONiCS 203 

429 JEN ELECTRONICA (INTL) 50 

11M12 ORCHID TECHNOLOGY 211 

117-113 PERCEPTIVE SOLUTIONS 202 

126 OUA TECH INC 242 

354 TALKING TECHNOLOGY INC 267 

439-440 TORTEK 126 

423-424 VISIONETICS INTERNATIONAL 96IS-2 

4 COMMUmCAnONS/HETWORHim 

192-193 BAY TECHNICAL ASSOC 213 

* ELONEX (INTL) 40-49 

336 GMM RESEARCH CORP 266 

339 GTEK INC 266 

360 INFIN3CON 267 

343 JENSEN TOOLS 267 

417 MEGADATA 176IS-3 

564-655 MIGROTEGH COMPUTER 2S6SC-3 

426 MIN3COM LTD 9618-2 

421-422 motorola UDS 961 S-4 

130 ROSE ELECTRONICS 6 

354 TALKING TECHNOLOGY INC 267 

355-356 TECHNOLOGIC SYSTEMS 270 

$ COMFUfER SYSTEMS 

563 APPRO INTERNATIONAL INC 26680-4 

162 ARES MICRO DEVELOPMENT 38-39 

404 CH ER RY Ml KROSCHALTER GMBH 216-217 

70 COMMODORE 176 

71 COMPUADD EXPRESS 125-127 

157 OOMPUDYNE 10-11 

441 GYREHDYNE SYSTEMS 176lS^ 

‘ DELL COM PUTER CORP (N. A.) Cl 11 

* DELL COMPUTER CORP (N.AJ CIV 

430 ECG 76 

ELONEX {INT'L) 46-49 

‘ GATEWAY 2000 Gll.i 

* GATEWAY 2000 82-83 

* GATEWAY 2000 101 

371 HARPER COLLINS 266 

66-87 HYUNDAI ELECTRONICS AMERICA (NA) 45-51 

191 IBM -DIRECT 63-66 

90 IBM - WORKSTATIONS 114-115 

INSIGHT DISTRIBUTION NETWORK 248-249 

344 KILA 267 

* MANCHESTER EQUIPMENT CO ZSSA-B 

553 MANCHESTER EQUIPMENT CO 2S6NE-t 

163-164 MICRO-INTERNATIONAL INC 254 

664-565 MICROTECH COMPUTER 256S03 

100 NSTL 261 

560 0-C-T SYSTEMS 256PC2-3 

115-110 PC POWER 6 COOUNG 91 


t^tmgory No. 


Inquiry 1 

No. 

Pago No. 

552 

PERSONAL SOLUTION COMPUTERS 

250MW-3 

560 

PERSONAL SOLUTION COMPUTERS 

25eNE-2 

507 

PERSONAL SOLUTION COMPUTERS 

250SD-2 

170-170 

RECORTEC INC 

251 

135 

SUN MICROSYSTEMS 

16-19 

• 

TEXAS MICROSYSTEMS 

144A-B 

142 

TEXAS MICROSYSTEMS 

145 

364 

TRI VALLEY TECHNOLOGY INC 

207 

557^58 

ULTA COMPUTERS 

250NE-4 

• 

ZENDTH DATA SYSTEMS 

40A-H 

149 

ZEOS INTERNATIONAL 

136-137 

6 

DATA ACQUISITION 


347 

MICROSTAR laboratories 

267 


NATIONAL INSTRUMENTS 

17eiDRC1-2 

120 

QUA TECH INC 

242 

7 

DtSH ft OFTfC AL DRIVES 


375 

GENERAL TECHNICS 

267 

98-99 

MAYNARD. AN ARCHIVE CO 

138 

418 

MICRO DESIGN INTERNATIONAL 

48IS4 

100-101 

MICRO SOLUTIONS COMP PROD 

133 

121-122 

PINNACLE MICRO 

6-7 

123 

PIONEER COMMUNICATION 

95 

432-433 

QUANTUM CORP 

199 

434435 

QUANTUM CORP 

191 

357 

SIGEN 

266 

• 

SONY SN.A.) 

76-77 

303 

TRANTOR SYSTEMS LTD 

268 

9 

FAX BOARDS/MACHINES 


421-422 

MOTOROLA UDS 

90IS4 

10 

GRAPHICS TABLETS/miCE/PEN INPUT 

372-373 

C.p. RESEARCH 

266 

* 

MICROSOFT CORP 

57 

11 

KEYBOARDS 


404 

CHERRY MIKROSC HALTER GMBH 

216-217 

335 

DATALUX CORP 

260 

12 

LAN HARDWARE 


192-193 

BAY technical ASSOC 

218 

170-171 

CV6EX CORP 

255 

98-99 

MAYNARD, AN ARCHIVE CO 

138 

426 

MINICOIVI LTD 

9618-2 

115-116 

PC POWER 8 COOLING 

91 

IS 

LAPTOPS ft IVOr^fiDOKS 


196^197 

ADVANCED LOGIC RESEARCH 

17 

164 

AER ENERGY 

151 

301 

AXON IX CORP 

266 

201 

bitwise designs INC 

108 

441 

CYBER DYNE SYSTEMS 

176fS-4 

427428 

FIRST INTERNATIONAL COMPUTER 

196IS-3 

337 

GENOVATION, INC 

209 

103-104 

MICRCWNTERNANONAL, INC 

254 

554 

POLYWELL COMPUTERS, INC 

256NE-2 

141 

TEXAS INSTRUMENTS 

30-31 

376-379 

TOP PC 

269 

144 

TOSHIBA AMERICA INC 

4445 

659 

VOFfTEX COMPUTERS 

250PC-4 

570 

VORTEX COMPUTERS 

256MW-4 

• 

ZENDTH DATA SYSTEMS 

40A-M 

149 

ZEOS international 

136-137 


CmtogoryNo. 

fnqufry Ho. Pago No. 

14 MAIL ORDER 

166-167 advanced COMPI/TER PRODUCTS 250 

330 AMERICAN ADVANTECH f AAEON 269 

162 ARES MICRO DEVELOPMENT 36-39 

162 CITITRONICS 2S6 

71 COMPUADD EXPRESS 126-127 

157 COMPUDYNE 10-11 

169 COMPUTER LANE UNLIMITED 247 

92 JAMECO ELECTRONICS 203 

* JDR MICHODEVICES 265 

551 KENOSHA COMPUTER CENTER 250HW-1 

555 KENOSHA COMPUTER CENTER 2SeNE-3 

561 KENOSHA COMPUTER CENTER 256PC-1 

566 KENOSHA COMPUTER CENTER 25650-1 

189 LODE star COMPUTER 244-246 

174 NEVADA COMPUTER 262 

562 PERSONAL SOLUTION COMPUTERS 25eMW-3 

656 personal SOLUTION COMPUTERS 256NE-2 

567 PERSONAL SOLUTION COMPUTERS 256SO-2 

195-166 RALIN WHOLESALERS 263 

132 S'NW ELECTRONICS 192 

5S7-SS8 ULTA COMPUTERS 2S6NE-4 

15 MEMORY/CHIPS/UPQRAOES 

64 ADVANCED MICRO DEVICES 14-15 

162 ClnTRONlGS 256 

FIRST SOURCE INTL 262 

92 JAMECO ELECTRONICS 203 

366 MEMORY SUPERSTORE 269 

107-168 TRANSCEND INFORMATION INC 250 

161 WORLDWIDE TECHNOLOGIES 246 

16 MISCELLAHEOUS HARDWARE 

491 BiC MICROSYSTEMS 40IS-2 

430 ECG 70 

91 INTEGRAND RESEARCH 90 

17 MODEMS/MUinPLEXORS 

158-159 A T 6 T PARADYNE (N A) 191 

409-410 DATATRONICS TECHNOLOGY 176IS.4 

421-422 MOTOROLA UDS 96IS-4 

105-106 RALIN WHOLESALERS 263 

U MONirORS A TERMINALS 

78-79 CTX INTERNATIONAL INC 150 

334 DATALUX CORP 270 

' ELONEX (INT L) 40-49 

164-155 MAG INNOVISION 9 

105-106 NANAO USA CORP t DS 

109-110 OPTIQUEST 129 

146-147 VIEWSONIC 791 

IB MULTIMEDIA 

332 CONTROL VISION 270 

442 CPS COMPUTER DISTRIBUTION GMBH 176IB-3 

151 CREATIVE LABS INC 33 

78-79 CTX INTERNATIONAL INC 158 

370 EMPIRE COMPUTECH 270 

94 LAHEY COMPUTER SYSTEMS 200 

MICROSOFT COflP 161 

‘ MICROSOFT CORP 163 

* MICROSOFT CORP 165 

* SONY [NTV J 7&-77 

140 TEKTRONIX 37 

439-440 TOPTEK 126 

4^ VIDEO MAKE B / VriEC S1 
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YOUR DIRECT LINK 

PRODUCT CATEGORY INDEX 


For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on your Direct Link Card! 

To receive information for an entire product category, circle the category 
number on your Direct Link Card! 


CMmgaryN^. 

Inquiry No. No. 

2Q FfffiVTEffS/FtOTTEKrS 

102-193 BAY TECHN rCAL AS&OC 2t ft 

169 BUFFALO PRODUCTS 263 

419 MINOLTA G MBH (J NTL) 105 

107 NEC - PRINTERS 69 

* PACinC DATA PRODUCTS 135 

355-356 TECHNOLOGIC SYSTEMS 270 

140 TEKTRONIX 37 

21 PROGRAMMABLE MMRDWARE 

401 Bac MfCROSYSTEMS 4WS-2 

340 10 TECH 2T0 

35ft-359 TRIBAL MICROSYSTEMS 271 

361 XELTEK 271 

362 Z-WORLD ENGINEERING 271 

22 SCAmERS/OCR/IHGm^RS 

SG4-S65 MICROTECH COMPUTER 2SfiSO-3 

S2 SECURITY 

352-353 SECURE IT INC 271 

374 WENTEK TECHNOLOGY, INC 271 

23 TAPE DRIVES 

60-69 COLORADO MEMORY SYSTEMS 65 

346 LAGUNA DATA SYSTEMS 271 

98-99 MAYNAH D, AN ARCH IVE CO 138 

349 OVERLAND DATA INC 272 

351 QUALSTAR CORP 272 

24 UPS 

114 MINUTEMAN 99 

115-118 PC POWER & COOLING 91 


SOFTWARE 


25 BUSINESS 

76 COMP LITER ASSOCIATES 43 

160-161 FUNK SOFTWARE 193 

371 HARPER COLUNS 266 

376-377 MICRDBIZ 272 

420 SZKI RECOGNITA CORP 40fS-3 

2S CAD/CAM 

56ft EVOLUTION COMPUTING 256HW-2 

563 EVOLUTION COMPUTING 266PO-6 

27 COMMUNKAnONS/METWORHINQ 

160-181 FUNK SOFTWARE 193 

413-414 FUTURESOFT ENGINEERING 40IS-2 

426 MINICOM LTD 961S-2 

200 NABCOM 238 

119 PERSOFTINC 106 

425 WALKER. RICHER & QUINN 40IS-1 

29 DATA ACQUISITION 

346 NATIONAL tNSTRUMEKFTS 272 

* NATIONAL INSTRUMENTS 176IDRC1-2 

29 DATJ^ASE 

65-66 BORLAND INTERNATIONAL 13 

76 COMPLTTER ASSOCIATES 81 


Cotogory Ho. 


Inquiry No. Pago No. 

431 

FTAUAN SOFTWARE AGENCY 

96«S-3 

127 

RAIMA CORP 

89 

131 

SEQUITER SOFTWARE INC 

171 

39 

EDUCATIONAL 


61-62 

ABACUS SOFTWARE 

183 

31 

ENGINEERINQ/SCfENnFtC 


136-13 

LANDMARK RESEARCH INTL CORP 

123 

97 

MATHSOFT ENC 

188 

96 

MATHSOFT INC 

229 

360 

VISTA MICROSYSTEMS 

272 

32 

EHTERTAINMEm 


442 

CPS COMPUTER DISTBIBUnON GMBH 

176J&-3 

ITS 

MIGROPROSE SOFTWARE 

257 

176 

MFGROPROSE SOFTWARE 

259 

177 

MiCROPROSE SOFTWARE 

260 

33 

GRAPHICS 


77 

COREL SOFTWARE 

46 

78-79 

CTX INTERNATIONAL INC 

168 

190 

MICROGRAFX 

164 

105-106 

NANAO USA CORP 

105 

350 

PATTON a PATTON 

272 

185 

SHAPEWARE 

35 

140 

TEKTRONIX 

37 

35 

MAIL ORDER 


83 

ALADDIN KNOWLEDGE SYSTEMS 

107 

407 

COMPUSAVE INTERNATIONAL (INTLl 

cm 

408 

COMPUTER QUICK 

4as-2 

415-416 

GREY MATTER LTD 

196(S-1 

96 

PROGRAMMER S PARADISE 

59-61 


PROGRAMMER'S SHOP 

166-18S 

* 

PROGFtAMMER'S SHOP 

214-215 


SOFTLINE CORP 

17615-1 

39 

MATHEMATICAi/STAJISTICAL 


134 

STATSOFT 

109 

138-139 

SYSTAT INC 

193 

38 

ONLINE SERVICES 


* 

COMPUSERVE 

112A-B 

202 

COMPUSERVE 

t13 

39 

OPERATING SYSTEMS 


89 

IBM-OS/2 

06-87 

* 

MARK WILLIAMS CO 

111 

206 

NETWORK COMPUTING DEVICES (N.A.) 

71 

125 

QUARTERDECK OFFICE SYSTEMS 

143 

4D 

PROGRAMMING LAMGUAGES/TOOLS 

152-153 

BLINK INC 

155 

402-403 

BORLAND INTERNATIONAL {INTL) 

CIV 

74 

computer ASSOCIATES 

195 

412 

FAST ELECTRONIC GMBH 

127 

72-73 

GBEENVEEW DATA 

125 

415-416 

GREY MATTER LTD 

19615-1 

68 

IBM-CSET/2 

65 

369 

IVERSON SOFTWARE. INC 

273 

" 

KEDWELLSCIENTinC 

96IS-1 

103 

MICROWAY 

160 

102 

MICHOWAY 

224 

104 

MKS / MORTICE KERN SYSTEMS 

162 

120 

PHAR LAP SOFTWARE INC 

121 


Cafmgory No. 


Inquiry 

No. 

Pago No. 

203 

POPKIN sw a SYSTEMS INC 

93 

204-205 

PROGRESS SOFTWARE 

236 

148 

WATCOM PRODUCTS INC 

29 

41 

SECURITY 


63 

ALADDIN KNOWLEDGE SYSTEMS 

107 

163 

DALLAS SEMICONDUCTOR 

2ft 

412 

FAST ELECTRONIC GMBH 

127 

63-84 

GLENCO ENGINEERING 

181 

128-129 

RAINBOW TECHNOLOGIES 

75 

19B-199 

SOFTWARE SECURITY INC 

110 

43 

SOFTWARE DUPLICATION 


412 

FAST ELECTRONIC GMBH 

127 

45 

UNIX 


72-73 

GREENVIEW DATA 

125 

- 

MARK WILUAMS CO 

111 

104 

MKS t MORTICE KERN SYSTEMS 

162 

206 

NETWORK COMPUTING DEVICES (N.A.) 71 

156 

SUNSOFT 

2-3 

4S 

UnUTIES 


63 

ALADDIN KNOWLEDGE SYSTEMS 

107 

336 

DIAGSOFT INC 

273 

136-137 

LANDMARK RESEARCH INTL CORP 

123 

124 

PKWARE INC 

104 

* 

POWERCORE 1761DRC1-2 

194-195 

TOUCHSTONE SOFTWARE 

204 


VERMONT CREATIVE SOFTWARE 

21 

47 

WINDOWS 


81-62 

ABACUS SOFTWARE 

163 

442 

CPS GOMPUTEH 



DISTRIBUTION GMBH 

17615-3 

415-416 

GREY MATTER LTD 

196IS-1 

341-342 

ISLAND SYSTEMS (INTLJ 

273 

93 

KEA SYSTEMS LTD 

100 

345 

LABTECH 

273 

* 

MICROSOFT CORP 

22-27 

105-108 

NANAO USA CORP 

105 

119 

PERSOFT INC 

106 

365 

PIXEL PERFECT / MEDICAL ADVISOR 

273 


GENERAL 

49 

BOOKS/PUBUCAnONS 


61-62 

ABACUS SOFTWARE 

183 

450 

BIX 

285 


COMPUTER 



PROFESSIONAL’S BOOK SOCIETY 

196A-B 

• 

COMPUTER 



PROFESSIONAL'S BOOK SOCIETY 

197 

60 

DAT4PRO INFORMATION SERVICES GROUP 144 

371 

HARPER COLLINS 

266 

‘ 

MCGRAW HILL NR 1 (N.A.J 

240A-B 

113 

OSBORNE MCGRAW-HILL 

264 

* 

UNIXWQRLD 

240A-B 

146 

UNIXWORLD 

241 

51 

MISCELLANEOUS 


* 

BYTE SUB MESSAGE 

102 

562 

INTERMEDIA 

256PC-5 

‘ 

PEMCO / uniform show 

256PC7-8 
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EDITORIAL INDEX 



For more information on any of the companies covered in articles, columns, or news stories 
in this issue, circle the appropriate inquiry number on Your Direct Link Card. Each page number 
refers to the first page of the article or section in which the company name appears. 


Intptiry Ho, No. 


A 


122 a 

Adobe Systems 62,116,211 


Advancsed LDgic Research 

222 


Aitech Intemationaf 

78 

mi 

Alcorn 

170 

m 

Aldus Consumer Division 

97 


AMD 

32 

1146 

Apple Computer 32,41,53,139, 


146,169, 177,211, 


221,222,225,239 

1060 

Applied Engineering 

193 

1147 

Ardis 146,177 


Aden Communications 

139 

979 

Artlsoffi 

97 


Ashton-Tate 

32 


AST Research 

47 


Asymetrix 

56 


AT&T 47,53,146,169 

1148 

AT&T Microelectranics 

177 

1170 

Atari 

58 

1281 

The Audio Fite 

80 


Avalanche Development 

116 


Avid Technology 

225 


Avis 

146 


B 



Banyan Systems 

222 

1303 

Beacon Expert Systems 

90 

1223 

Beame & Whileside 

217 


Bell AUanUc Mobile Systems 

145 


Bell South Wlobite Systems 

146 


Borland Iniemationai 32,178,235 


Boss Logic 

239 

1061 

Brainsiorm Products 

198 

963 

The Bristol Group 

178 

1144 

Brother International 

74 


Brown-Wagh 

41 


Bureau ol Electronic 

116 


Publishing 



c 



CableLabs 

139 


Cabletron Systems 

222 

1230 

Caere 

213 

939 

Calculus 

173 


Canon 

62 

1135 

Canon Computer Systems 

72 


Cayman Systems 

239 

1149 

GDI 

177 


Cellular Data 

146 

1297 

CenterUne Software 

33 

990 

Cheyenne Sortware 

176 

991 

Circuit Research 

176 

976 

Codewright's Toolworks 

97 

1271 

Codonlcs 

74 


Commodore Business 

32 


Machines 


1275 

Communication Automation & 78 


Conirol 



Compaq Computer 47, 62,178 

1221 

The Complete PC 

213 


Corel Systems 

32 

1143 

CTSl International 

74 

1150 

Cue Network 146,177 


Cyrix 

32 


D 



Datapro 

139 

1075 

Dataware Technologies 

116 

1062 

DayStar Digital 

190 


DEC 

32,41 


□elrina Technology 

213 


DIgipress 

116 


Ifttfiilty No. Pmgo No, 


1141 

DIgl&peech 

73 


DbgitaJ Research 

53 

1309 

Digital Soup 

94 


Donnelly Marketing 

116 


Information Services 


1063 

Dove Computer 

198 

1282 

DSK 

80 


E 


1229 

Eclipse Systems 

213 


Electronic Book Technologies 116 


Enterprise Corp, of Amenca 116 

1151 

EO 

41, 169,177 

1152 

Ericsson GE Mobile 

146,177 


Communications 


1133 

EuroPak International 

72 

1153 

Ex Machina 

146,177 


Exolerica 

116 

1064 

Extreme Systems 

198 


F 



Forrester Research 

146 


Freeman Assodaies 

116 

1224 

Frontier Technologies 

217 

1055 

Fusion Data Systems 

198 


Future Domain 

32 


6 


1234 

Gamma Productions 

221 

1276 

Genoa Systems 

70 

1154 

Go Corp 

169,177 

1155 

Granite CommunicaEions 177 


H 



Hantarex 

47 

1066 

Harris Laberatones 

193 

1156 

Hewlett-Packard 32,41.62,116, 



139,169,177 

1138 

Hitachi America 

73,116 


HSD Mjcroccmputer 

239 


Hub Data 

116 


I 


1289 

Ibex Technologies 

34 


IBM 32,41,47,58, 116, 146, 


159,217,222,237,236 

1132 

identlly Systems Technology 72 

1139 

Image Syslems 

73 

1067 

impulse Technologies 

190 

1157 

individual 

146, 177 


IntoTech 

116 

992, 

Inlet 

170, 213 

1232 



1274 

Intelligent Automation 

70 


Interactive Network 

139 

1290 

Italian Software Agency 

j 

88 

1076 

JVC Information Products 

116 


K 



Kodak 41,116,239 


Kyocera 

41 


L 


1288 

LancasI 

04 

900 

LaserMaster 

97 

1137 

Laura Technologies 

73 


The Library 

116 

1167, 

Lotus Development 

32,47, 

1172 

M 

52,62 


Macess 

116 

1068 

MacProducts USA 

198 


Macronix 

41 


Iniqiuiry No. Pago No. 


1158 

Mainstream Data 

177 

1300 

MAI Systems 

90 


Mammoth Micro Productions 116 


Maxoptix 

116 


McCaw Cellular 

146 


McGraw-Hill 

139 

1233 

M-Group 

80 

1279 

MicroApps 

80 

1159 

Mlcrocom 

146,177 


Micro Focus 

32 


Mterografx 

237 

934, 

Microsoft 32,41,47,54, 

1169, 

56,62,97,209, 

1226 

222,237,286 

1277 

MIcroSpeed 

00 


Mobile Telecommunication 

146 


Technologies 

Mobile Telesystems 

146 

1D69 

Mobius Technologies 

198 

1280 

Moonlight Computer Products 60 

1160, 

Motorola 

58,146, 

1161 


177,239 


Mtel 

146 


N 


1173 

National Semiconductor 

41,62 


National Technical 

116 


Inlormation Service 

NEC Technologies 

116 

1225 

NetManage 

217 

1273 

NewGen Systems 

78 


NexI 

58,239 

1136 

Norib-East Microcomputer 

72 


Novell 32,178,222 


0 


993 

OAZ Communications 

178 


OCR ServanI 

239 


Olidata 

47 


Olivetti 

47 

1286 

OmnlTet 

04 

973 

Ontraok Computer Syslems 97 


Optlmage 

116 

994 

Optus Software 

178 


Otis Elevator 

146 


p 

Pacific Communications 

146 


Sciences 


1305 

Passport Designs 

94 

982 

PennComp Software 

97 


Development 

Philips 

32,116 

1299 

phoenix Phive Software 

90 


Pinnacle Micro 

116 


Pioneer Communications 

116 


of America 


1301 

Powercore 

90 

1302 

Prisma Office 

90 

1222 

Prometheus Producfe 

213 

935 

Pure Data 

178 


q 


1171 

QMS 

62 

1162 

Qualcomm 

146,159, 177 


R 


1163 

Radiomail 

177 

1164 

RAM Mobile Data 

146,159,177 

1145 

Reflex 

74 


Rosenthal Engineering 32 


Inquiry No. Pago No. 


s 


1310 

Saltire Software 

96 

997 

Samsung Software America 

178 

1306 

The San Francisco 

94 


Canyon Company 



Shapeware 

41 


Siemens 

47 


Sierra Online 

139 


Silicon Graphics 32,225,239 


SllverPlatter 

116 

1165 

SkyTel 146,177 

1296 

Slate 

08 


SMC 

222 

1077 

Sony 

lie 

996 

STF Technologies 

170 

1287 

SunCennecl 

84 


Sun Microsystems 

32,41. 


116,178,256 


SunSelect 

32 


SunSoft 

32 

1166 

SuperMac Technology 

56 

1233 

Supra 

213 

981 

Symantec 

97 


Synoptics Communications 

222 

1311 

Systems Compatibility 

96 

1070 

System Technology 

198 


T 



Tadpole Technojogy 

32 


Tandem Computers 

139 


Tandon 

47 


Tandy 32,116,139 

1142 

Tektronix 

74 


Television Computer 

139 


Tetherless Access 

159 


Texas Instruments 

41,50 


Thcmas'Conrad 

222 


3Com 

222 

1071 

Total Systems 

198 

1131 

Trl-Siar Computer 

72 


TV Answer 

139 


u 


1307 

UCM 

94 


UitiMoilon 

32 

1285 

UtlraStor 

04 

1278 

Unlimited Systems 

00 

1312 

Useful Software 

96 


US. Geological Survey 

116 


V 


1294 

V,L 

68 


Videoway 

139 

1140 

ViewSonic 

73 

1295 

Visible Systems 

08 


Voice Networking Systems 

139 

1308 

Voyelra Technologies 

94 


w 



Watcom 

32 

1134 

Wen Technology 

72 

977 

WexTech Systems 

97 

1313 

Wocdside Technologies 

96 

1174 

WordPerfect 32,41,47,62 


X 



XPffiss Inlormation Satvioes 

J 139 


Y 


1078 

Young Minds 

116 


z 



Zenith Electronics 

47,139 

1231 

ZSoft 

213 

1166 

ZyxelUSA 146,177 
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Where Do You Go for Help When 
You^e the Expert? 


BIX is the collective 
computing power of 
thousands of hardware 
and software engineers, 
independent consultants, systems 
designers, technology bufis, and computer 
industry celebrities. With BK and the people 
you’ll meet online, you’ll have access to 
information, software, soiuce code, news 
reports, and advice. And BIX now offers an 
optional access program that lets you take 
advantage of Windowaj^ while you’re online.* 

BIX is a Great Deal! 

Subscribe to BIX for only $13 per month! You 
can access BIX via SprintNet or 'Tymnet from 
over 600 locations in the continental US. 
Connect for only $3 per hour in the evening 
and on weekends. Daytime rates are $9 per 
hour. International users: access from 
many international locations at 9600 bps for 
$24 per hour using SprintNet. 



• Access at 9600 bps with NO 
SURCHARGE 

• Search the full text of BY'TE 
online 

• Get quick answers to tough 
coding questions from industry 
experts 

• Download soinxe code, utilities, 

& other programs from BYTE 

• Chat with other BIX members in 
real time 

• Access via telnet over the Internet - 
telnet x25.bix.com, then type bix 



*Optional Windows™ access program — 
just $9.95 

Money-Back Guarantee: If for any 
reason you aren’t happy with BIX, simply 
cancel your account and request a refund of 
your first monthly fee. 

Questions? Call 1-800-695-4775; 
fax; 617-491-6642; or send Internet 
mail to: bix@genvid.com 



Windows is a trademark of Microsoft Corporatioa. BIX is a service of Genera] Videotex Corporation; 1030 Massachusetts Avenue, Cambridge, MA 02138. 617-491-3342 


Circle 450 on Inquiry Card. 


















Software 

Gluttony 



STOP BIT 


ANDY 

NICHOLSON 


S oftware developers in the persona! computer in¬ 
dustry have lost their way. They’re writing soft¬ 
ware that’s inefficient on today’s computers, all the 
while assuming that tomorrow’s computers will be 
powerful enough to carry the extra burden* This is 
a serious error* In their rush to provide every imaginable 
feature in their programs, developers have lost sight of 
what their customers really want* 

Not everyone wants to up¬ 
grade to tomorrow’s hardware, 
and users are increasingly 
moving toward notebook com¬ 
puters, which are a step behind 
today’s desktop machines in 
terms of available resources. 
These notebook computers 
must struggle to run today’s 
crop of bloated desktop applications. Given cunTenl trends 
in software development, they will be unable to run the 
even-bigger software of tomorrow* 

If users considered notebook computers ineffective 
because they lack the capacity to run big software, they 
might be less likely to buy one. But the truth is that users 
are more willing to buy a notebook computer than to up¬ 
grade an existing desktop computer. Thus, a huge new 
market is caught in a software catch-22, where buyers 
wail for notebook computers that are powerful enough to 
run their new software while software developers bog 
down hardware with ever-larger applications. Program¬ 
mers must analyze their audience and the limitations of 
their preferred hardware. Tliey mu*st create software that 
is efficient on today’s computers or risk losing out to 
those who do* 

Some programmers consider this approach to be an 
unnecessary limitation on their creative abilities, Tliey are 
being held back, they say* Their imagination cannot run 
free in a world of limited memory and CPU power, they 
say. They’re being unrealistic. Glnltony is ihe mark of a 
bad programmer. 

Good progiammers should always follow ihe principles 
of elegance, simplicity, economy, and effectiveness in 
their work* The aesthetics of quality programming re¬ 
quire economical use of resources. No matter how fast 
the CPU, a wasted cycle is a wasted cycle. Programmers 
must avoid waste by squeezing all the fat from their pro¬ 
grams. 

Big resource-hogging programs are easy to find* The 
X Window System once ran fine on a 4-MB Sun-3/50 
workstation, but the latest version doesn’t perk up until 


A new worlil of bloated 
software threatens 
to consume all computing 
resources in its path 


you upgrade to an 8-MB Sparestation* And you better 
have 16 MB if you want to run programs using bloated X 
toolkits like OpenWindows or Motif The PC world is not 
immune to such overindulgence* Word processors like 
Microsoft Word and WordPerfect come stuffed with ev- i 
ery imaginable option and gorge theniselves on as much 
as 15 MB of disk space and 4 MB of memory. 

The fantastically successful Lotus 1 -2-3 offers pro¬ 
grammers an instructive example. The original IBM PC 
version of VisiCaic did not take advantage of tlie IBM 
PC’s increased capabilities. Microsoft grabbed the op¬ 
portunity to produce a powerful, full-featured spread¬ 
sheet with Mullipian, winning numerous accolades and 
awards. Lotus 1-2-3 came to market Later and without 
as much fanfare, but it wa*s smaller and faster, and it 
eclipsed Multiplan almost immediately. Lotus 1-2-3 of¬ 
fered more spreadslieei power by taking the best ad van- , 
lage of the IBM PC. 

The moral is to design software that works well to¬ 
day and allows for improvements tomorrow. Then im¬ 
plement die code to work well on today’s hardware. The 
ingenuity, originaJily, and foresight of your design will be¬ 
come increasingly appaiienl as it outperforms competitors 
on forthcoming generations of faster hardware. 

Start your work on the smallest, lightest notebook 
computer you can find, and use all your cleverness, in¬ 
genuity, and creativity to write software that makes the 
best possible use of the resources in the machine. The 
hardware limits you now, but people can use it today, 
and you will have a solid foundation for growth* , 

Now watch as your existing customers tell tlieir friends. 
The friends who buy the latest hardware with your soft¬ 
ware will want more. Let your mind wander. What new 
features can you add to make the best possible use of 
the new hardware? Whal clever techniques can you use? 
What can you do to pul yourself another generation ahead 
of your competitors? Program for your audience, not 
your ego, and your customers will love you. ■ 


Andy Nicholson is a senior programmer/analyst working 
In network software developtmni at Cray Research (Ea- 
garu MN), You can reach him on BIX c/o ""editors*' orori 
the Imernet at droids cray.com. 


Stop Bit i.s a forum for informed opinion on persona! com¬ 
puting topics. The opinions expressed are those of the author 
and not necessarily those of BYTE. Your contributions and 
comments are welcome. Write to: Editor BYTE, Otie Phoenix 
Mill l^ne, PeterhorougK NH 0345H, 


ILLUSTRATION; DAVID JONftSON © 199T 
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Compu$AVE International 

MAIL OKBER EXPERIENCE SINCE 1985 
EXPORT EXPERIENCE SINCE 1988 
CEBIT EXHIBITOR 1992 AND 1993 • 135 COUNTRIES SERVED IN 1992 


NEW 
PRODUCTS 

Dukane Overhead 

Projectors . FAX 

Advanced Digital DAT 

Autochanger . 7500 

Colorado PoweiTape Int. 2G 

. 995 

Dataplex Software .. FAX 
Tape XChange DAT Ext. 46 

. ..... . 3175 

Micronet CPKO-8000^EXT 

. 1750 

Micfopoi is Rad ion 5 Drives 

.... . FAX 

PAC Systems int1 .. FAX 
Palindrome Corp ... FAX 

Toshiba Captors _ FAX 

3fd Party Apple Products 

. FAX 

3rti Party SunSPARG 
Products .. FAX 

TAPE DRIVES 

Alloy Irwin 

Archive Maynard 

Core Int Mountain 

Colorado Tec mar 

Everex Wangtek 

Iomega 


Summit 
Call For Prices 


CD-ROMS 

CD Tech Porta Drive 723 

Hitachi 1750S . 527 

NEC CDB-74M . 677 

NEC CDR-84M ..... 639 
NEC CDR-37 Gallery 575 
NEC CDR^74 Gallery. 792 
Pioneer DRM600 ... 957 
Sony CDU 541 w/Kit 545 
Sony CDU 7211 w/Kil Call 
Sony 7205N 569 

DIGITIZERS 

Calcomp 33t20-22aV 310 
Calcomp 33180-Z20V 575 
Calcomp 12x124 ... 299 
Calcomp 12x16 .... 600 
GICO Ultima 12x18 . 309 

Hitacfii . Call 

Kufta XPL 12x12 ... 245 
Kurta IS/1 12x12 ... 345 
KiJtta IS/1 12x17 ... 575 


Summa 
Suinma Sk 


Wacom . FAX 

Calcomp 33240-220V1150 
Calcomp 33360-220V1350 
Calcomp 334aO-220V 1550 


COMPUTERS 

ALR Bus. S 3&6/33 2175 
ALR Bus. S 486/20 2655 
ALR Bus. V 386/33 1610 
ALR Bus. V 486/33 1790 
ALR Bus. V 486/50 4045 

Acer 1120 UX.B95 

Acer Pwr 486DX-33 1930 
tor Pwr 4860X2-50 2125 
Acer Pwr 4&6DX2-66 2365 
Acer Pwr 500 486/33 1972 
Acer Mate 386/20 .. 663 
Acer 1125E 386/25. 1324 
AST Power Premium FAX 
PAC Systems Int1 .. FAX 
Samsung PM 486/33 .. 1654 
Samsung SM 486/33rE 3641 
Sharp PC 6781 NB 1998 
Texas [ TM4000 w/NSX 3143 
Texas I mmm ... 1805 
Texas ! TM3000/30 ... 1927 
Texas! T1VI3000/60 . 2593 


i3xas I mmm .. caii 


LAP/NOTE 

ALR Ranger Series . FAX 
AST Premium SE and 
Executive Series ... fAX 
T.L TM3000 386/60 1755 
II.TM4000Win SLC2&60 

. 1799 

T.L TM4000 Win 6X16-80 
. 2195 


TOSHIBA LAPTOPS 


SCANNERS 

Advanced Vision Research 

. FAX 

Alps PSX3006 w/OCR 1313 


Calcomp 70436 ,, 8999 
“E' Size 


Canon 1X30F w/kit .. 975 
HJ , Scan CAD .... 1910 

Howtek . FAX 

HP ScanJet IIC . 1514 

Logitech ......... Call 

MIcndTEK Scanmakerll .. 886 
MicroTEK ScanmakerliXE 1150 
MicroTEK 1050 Slide .. 1250 
Panasonic RS307U . 632 
Panasonic RS506U . 832 
Sharp JX320 w/kft . 1475 
Complete PC Flatbed 955 
Complete PC 
Full Page /GS & OCR 657 
Page Scnr /GS & OCR 477 

NETWORK 

SOFTWARE 

CALL 


PLOTTERS 

AMT + Turbo .... 1278 
Calcomp 1026M .. 5642 
Catcomp 2024 . 2990 

Calcomp 2036 3898 

Calcomp 1070 .. .. 14742 
Calcomp 8902.... 2980 
Calcomp OM52224 10079 

Enter SP60O.580 

Enter SP1800 . 2700 

Enter SP2800 .... 3350 
Enter SP-4820.... 4520 
Enter SP-4830.... 4922 

H.L DMP52 .. 2009 

HJ. DMP61+MP80 2220 
H.L DMP161 . . . . . 2802 
H.L DMP62-HMP80 2944 

H.l. DMPT62 . 3657 

H.L DMP162R .... 4664 

H.l. Imagemaker.708 

HP- 7440A.957 

HP. 7475A.1368 

H.R 7475B.1574 

H.P. 7550B.3148 

H.P. 7570A . 2660 

H.R 757SA.3199 

H P. 757GA...4199 

HP. 7595C (SX+). 5254 
HP. 7596C (RX+). 6652 
HP. 7597B (MX+). 7703 
Design Jet (Old) .. 4999 
Design Jet D Size . 5886 
Design Jet E Size . 6927 

Paint Jet.. 752 

Paint Jet XL ..... 1779 
Paint Jet XL300 . .. 2449 

loline 4000-1 . 3243 

loline 4000-8 . 3447 

loline SG4000-1 ... 3160 
loline 7200-1 ... 10450 
loline SG500C)-M .. 4913 
Mitsubishi G-650. 5298 
Pacific Data Protracer 1133 
Roland DXY-1100 ... 734 
Roland DXY-1200 .. 1003 
Roland DXY-1300 .. 1339 
Roland CAMM-1 .. 2038 
Roland GRX-300AG 3351 
Roland GRX-400AG 4021 
Roland OPX-2500 . 3351 
Roland DPX-3500 . 4022 
Roland OPX-4600 . 9997 
LTX-120 . 2009 

PLOTTER 

SUPPLIES 

Pens, Toner. Media. 
Cartridges lor Catcomp. 
H.R. HJ,, Roland, JDL. 
Gmphtec, Mutoa, l/ersatec, 
ZetaAKE 

DON’T PAY 
HIGH 
PRICES 


TELEPHONE 

602 437-8208 

FAX 

602 437-8988 


1 PRESENTATION I 

■ MONITORS 1 

1 Mitsubishi 33" _ 

3420 ■ 

1 Mitsubishi 37" .... 

52591 

1 MONITORS/ 1 

■ TERMINALS ■ 

■ Adds . 

. Call I 

■ Amaazing CM 8428SX 814 M 

■ Arche .... 

. Can 

■ CTX Super VGA ... 

, 289 

1 CIX 5468 Nl 

, 326 

■ Goldstar 1460+ ... 

. 299 

■ Goldstar 1620+ ... 

. 699 

1 Hitachi 20AS. . 

1684 

■ Hitachi 208SM .... 

1359 

■ IBM 3151-310 . 

. 502 

1 Idek 5217 ... 

. Call 

■ Ikk MC 2 w/o KB . 

. 213 

■ Link MC 5 w/o KB 

. 274 

1 Link MC 6 Vifo KB 

355 1 

Link MC 80 Color. . 

. 570 ■ 

Magnavox CM 9039 

. 241 ■ 

Mitsubishi SD4533C 

448 1 

Mitsubishi 1429C.. 

. 403 ■ 

Mitsubishi 161_ 

. 951 1 

Mitsubishi 20L .... 

1837 1 

Nanao T660I .. 

2650 ■ 

Nanao 9mu ..... 

. 616 1 

Nanao 90801 . 

1033 1 

Nanao T5601 ...... 

1892 ■ 

Nanao P750I . 

2089 1 

1 NEC 5D ....... 

1500 1 

NEC 2A . 

. 397 

NEC 3FGX .. 

. 684 

NEC4D-S . 

. 842 

NEC4FG . 

. 793 

NEC 5FG ... 

1487 

NEC6FG . 

2359 

Seiko CM 1440 .. 

. 461 

Seiko CM 1450.... 

. 556 

Seiko CM 2050.... 

1836 

Sigma Designs .... 

. Cal] 

Sony 1302 . 

. 550 

Sony 1304 _ 

. 613 

Sony 1604S . 

1036 

Sony 1936 . 

2377 

Sony 1320 ...... 

. 351 

Televideo 965 . 

. 373 

Toshiba . 

. Call 

TVM . 

. Call 

ViewSonic . 

. Call 

Wyse 30+W/K6 ... 

. 278 

%se 50 W/K8 ... 

. 365 

wyse 60 W/K8 ... 

. 389 

Wyse 150 W/K8... 

. 366 

wyse 160 W/K8 ... 

. 431 

Wyse 185 W/KB... 

. 355 

Wyse 370 W/KB ... 

. 900 

Wyse 670 . 

. 453 

Zenith 1495 . 

. 636 


THERMAL 

PRINTERS 

Mitsubishi S3400. . 6336 I 
Mitsubishi S3G00 .. 6336 
Mitsubishi G650-10 4934 
Mitsubishi G370-10. 3292 
Mitsubishi G650PS. 7045 
Mitsubishi S3400PS 9840 
NEC Colormate PS40 4184 

Seiko CH5504 . Call 

Seiko CH5514 _ Save | 

PRINTERS 

Alps. . Save I 

Canon BJ10EX .... 345 

Canon BJ330 . 586 

Canon BJ800 . 1999 

Canon BJ820 .... 2142 
Canon LBP-4 Plus . Save 
Citizen GSX-140-i- ... 315 

Citizen 200GX . 155 | 

C- Itoh CI-500 . 4 

C. Itoh CI-1000 .... 5652 I 

C. Itoh C5000 . 1359 

Data Products . Call 

Fujitsu DLt2CK3 . .384 

Fujitsu DL3600 _ .474 

Fujitsu DL5800 .... 1192 
Genicom 4470XT .. 9659 

Genicom 1040 . Call 

Genicom 3840E ... 1728 
H.l. Jetpra V50 .., 1456 

Kyocera .. Cal! 

Lexmark .... _ Save 

01cldata 391+ . 580 

arc 850)(L . 1356 

QIC MTP . .. 1500 

QMS PS-410 . 1571 

QMS PS-810 . 2623 I 

QMS PS-ai5 . 2 

QMS PS-820 . 3553 I 

QMS PS-B25 ..... 3524 
QMS PS-Bt5MR ... 4124 
QMS PS-825MR... 4875 
Qume Crystal Print I11949 
Qume Express Laser 2613 ] 
Seiko Smart Label-H Win 

. 169 I 

Texas I, PS17 ..... 1258 
Texas L PS3S . 1573 | 

MODEMS 

Multitech .FAX I 

Telebit T-1000 ..... 

Telebit T-2500 . 599 I 

TelebitT-3000...... 630 

Telebit Trailblazer ... 565 
Telebit WOrdblazer .. 729 
US Robotics OS/E . 799 
US Robotics D^l .. 750 
US Robotics HST/E . 544 

Telebit and U.S, Robotics | 
can be supplied 
with 22CW RS. 


Phones Are Open Mon-Fri: 7 am -12 am Mailing Address: Compu$ave latT * 4207 S. 37tli Street, Dept. B-2, Phoenix^ AZ 85040, 

Prices reflect U-S. currcQcy and are subject to ettange without notice. We do not guarantee compatibility. DOA^s are replaced or repaired. Any return 
requires a RMA#. 15% Restocking charge on returns, AD products carry manufacturer's warranty only. We do not honor rebates, extended guarantees 
or promotional programs. Mastercard and VISA are accepted. 


Ctreto 407 on Inquiry Cord. 











































































































Get the worid standard ^ 
professional devetopment systenr 



Professional programmers around the 
world are moving up to Borland* C++. VVitli 
more tliau 7()(),00() C++ pmdiids ship{)ed, 
Borland Language products hav^e earned 
the trust of leading developers workkide. 
Contact your local office to order, 

AUSTRALIA 02^953 9500 

Ttr w(M sliiindard pmfes^innii] dewlopmenl system 

BELGiqUE/BELGIE 02 461044S 

Le stiiJidard niondiEJil des systemes df d^veloppement 
professionnels 

De wencldmjde staiidaard vt)or pmfessinncle 
ontwildrel ia j55systemen 

CANADA ISmAfyhmi 

The w>rld standard prafe,ssinTiaJ development s^-stein 

CESKOSLOVENSXO 204 ^3026 

Svftovy standard mezi profesioiidlnimi 
^yv^jovymi syst^my 

DANMARK 42 27 64 55 

Verdensstandarden for pn>feisiDiielt 0 

FRANCE L34a560 6t) 

]je standard mondial des svst^mes de dewloppenient 
professionneLs 

B 


DEUTSCHLAND 1)6103 768-200 

Der standard in professiomdlen Entvidcklersysteiiien 

SUOMI 94i 783 344 
Ammattimaisen snvelluskehilyksen 
matdlm:instandiirdi 

HONGKONG 5404380 

The world standard pnifessifiiia! development system 

ITALIA 2^26.91,51 

t/> standard mondiale dei sistemi professional] 
di SV 1 hippo 

a* 0334«ei4(H( 

mm-f'avxyy5^mm$L 

2-7186627 

MALAYSIA 03-230-2618 

The world standard professii>nal development system 

NETHERLANDS 020.540^410 

De wereldwijde staiidaard voor professionele 
onUi kkelinf^ssy^tcnicn 


0 R L A N 


NEW ZEALAND 09-360 0231 

The woi ld standard professional development w-stem 

NORGE 225-3350 

Standardeii inneii pixdesjotiell .'^'str^miihikliiiR 

SINGAPORE 339-8122 

The world stainlard professional ilevielopmen! system 

ESPAfiA 91-,3SS3010 

El estandar nnmdial en si stem as de 
desarrallo prolesioiiales 

SVERIGE 08-799 20 (K) 

StEmdanlen for pnifessioiiell pruj^ramiihecklitigs 
jorden mnl 

02-5512795 

RUSSIA (CJ.S4 959217457 

BceMi-ipHy^i LTaHflapT b o6;3acTn 
npoiljeccHOHaJTbHorQ nporpaMMWpoBaHHA 

UNITED KINGDOM 0734 321150 

Tlie world standard professional dev^elopmenl s^tftm 


D 


Vie Leader in Object-Oriented Programming 

Copyright© 1992 aoriand littflJnatiMiat, Inc. All rights leaeivad. All Borland product names are (radetiBriis of Boriaiw] linenwnonal, \m Hf Borland product intomiaticm, contact: Japan B3Wa&140G, United StatBs j4t)S) 435-8400, 

Issiin America' ArfjfUttina (Sofilaiid SA} 54-1 -354*2/n Siaiil (A-T Software} 55r1i-2834J355; Bolivia (Merisel Laiw America) 305-599-^20, Caribbean {Merisel Latin America) 3IK-5^-7020; Central Amfirica i Merisel La-im America) 305-599-7020, 
Chite (Strcceas) 5S-2-393'95t; CotomhH (UkSC Ltda) 370-268-1534; Ecuador {Merisel Lalln America) 305-599-7D20; Meidc* {Siga DesarrclKis) 52-5-607-7582; Paraguay Latin Amfinca) 305-599-7020; 

Peru {Merisel Latin America} 305-599-7020; Urofliiay [Mens#! Latin America) 30b-b99-7{)20; Vensiusla (Tbciw Praam) 58-2-242-0844 Bt 1537A 

Cird« 402 on Inquiry Card [RESELLERS: 403)* 













